Sept. 5, 1895.) 


ENGINEERING NEWS 


american RAILWAY journat. 
—_—S= ———————— 


Vol, XXXIV, No. 10, 


TABLE OF CONTENTS. 


ENGINEERING NEWS OF THE WEEK 
The Northwestera Elevated R. R., Chicago. 
(with Inset, illustrated) 
Meter Rules and Regulat 
ene ad Iron from Ground Water, Charlotten- _ 
burg Water-Works 14 
The New High Serv 
ter, N. H. (illustrated) 
Translucent Fabric, a Substitute for 
GIARB occ cece ce eseeeseces 
ways of the United States in 184 
The prota Creek Dam and Reservoir of the Butte 
City Water Co. : Sy Be 
The Reactions of _Partially- 
bridges (illustrated). 
Deterenining the Deflec 
Asphait Pavement as a Problem in Engineering. . 15 
The Elevated Water Tank at Fairhaven, Mass. 
(illustrated) F 155 
The Relation of Engineering to Economics....... 156 
Chicago Main Drainage Cunal, XV Lockport __ 
Division (illustrated) 157 
Steam Shovels for Trench Excavation and Back- 
filling (illustrated) 
Book Reviews 


EDITORIAL NOTES 


Submerged Pipes as City Intakes—The Rear Col- 
lision on the New York & Sea Beach Ry.—Cut- 
ting Down a City Engineer’s Salary—The Growth 
in Size of Ocean Steamships. 


EDITORIAL: , 
Backfilling Trenches in City Streets......-....+-- 153 
LETTERS TO THE EDITOR 


Resistance of Flat Cast Iron Plates to Bursting— 
Concerning the North Sea & Baltic and Suez 
Ship Canals—Backfilling Trenches in Streets. 


8 
Window 
148 


The Chicago drainage canal, when in operation, may 
lower the lake level 6 ins. in about two years, accord- 
ing to the report of the Board of U. 8S. Engineers ap- 
pointed to investigate the matter. The board reports 
further that the drainage canal, as a navigable water- 
way and by reason of its effect on other navigable 
waterways, is under the jurisdiction of the National gov- 
ernment. While 300,000 cu. ft. per minute will be at first 
abstracted, the canal is designed to draw off 600,000 
cu ft. later, and when this is done it will affect all 
the lakes of the system, except Lake Superior, and re- 
duce the capacities of all the harbors and channels. 
Under the laws of the United States, this change in 
capacity cannot be made without Federal authority. 
The board recommends that exact measurements be 
taken and the money cost of restoring the navigable 
depths in harbors and channels be carefully estimated. 


The Chicago Drainage Canal Commission make the 
following reply to the adverse report of the Board of 
U. 8S. Engineers on the probable lowering of the level 
of the lakes by the operation of the canal: The drain- 
age canal will be pushed to completion. As to the al- 
leged lowering of 6 ins., they repeat that this is inap- 
preciable in view of the frequent and more decided 
changes in level due to natural causes. As to dredg- 
ing made necessary in harbors by the operation of the 
canal, the Commissioners state that with contem- 
plated improvements completed the depths of main 
harbors on the lakes will be as follows: Chicago, Du- 
luth, Green Bay, Manistee, Racine and Buffalo, 15.5 
ft.; Superior, Cleveland, Toledo and Sandusky, 16.3 ft.; 
Kenosha, 14.5 ft.; Michigan City, Indiana and St. 
Joseph, 12.5 ft.; Milwaukee and Sheboygan, 17.5 ft. 
As lake vessels are being made larger every year, with 
a draft approaching 20 ft., it will be seen that all the 
main harbors will not now accommodate the larger 
vessels, These harbors and channels must all be 
deepened, practically without reference to any lower- 
ing of lake level by the drainage canal. 


Progress on the Chicago drainage canal is reported 
upon by Chief Engineer Isham Randolph to Aug. 1, as 
follows: About two-thirds of all the excavation is com- 
p-eted, and by Jan. 1, 1896, all the rock sections first 
placed under contract and four-fifths of the entire work 
will be finished. The expenditures to date are $10,- 
774,961 for construction and $681,070 for engineering 
and administrative expenses. The plans for the con- 
trolling works at the Lockport end of the canal are 
finished, and he is prepared to issue spec‘fications and 
to advertise for proposals for their construction as soon 
as the order is given by the Trustees. 


The Manchester ship-canal shows less net profits for 
the first half of 1895 than for the two preceding half 
years, a result partly due to the heavy ice of last 
winter. The traffic shows an increase of $115,000 over 
the last half year, the latest receipts being $313,050, 
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The increase in merchandise carried to Manchester In 
sea-going vessels, as compired with the half of 
184, was from 261,106 to 480,784 tons; the barge traffi 
in the same time rose from 108,861 to 119.316 tons. The 
gain in Egyptian cotton mainly was from 6,100 tons to 
11,200 tons. Very little American cotton as yet goes to 
Manchester by canal. 


first 


The fleet of stee! canal boats, which 
issue of Aug. 22 as having arrived at Buffalo from 
Cleveland, O., reached New York on Aug. 30, 15 days 
from Cleveland. These boats were briefly described in 
the note referred to. Mr. H. B. 
President of the Cleveland Steel Canal 
Mr. Charles E. Wheeler is Secretary 
It is claimed that by avoiding trans-shipment at 
falo on the cargo of steel rails, about 30 
in the transportation New York 
methods. 
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A concrete lock is now being built by the U. S. G 
ernment on Rough River, a tributary of the 
River in Kentucky. It is being built upon the same 
general plan and by the same methods as were adopted 
for the locks of the Illinois and Mississippi Canal, de 
scribed in our issue of Feb. 14, 1895. The walls are 
12 ft. thick, 24 ft. high and 190 ft. long, the constru 
tion being carried on in 5 to 6 ft. of The 
work was started under Major D. W. Lockwood, and 
is being continued under Major James F. 
both of the of Engineers, U. S. A., 
Wm. M. Hall is the engineer 
four miles from Livermore, 
Louisville & Nashville R. R., and is 21 miles from 
Owensboro, Ky. This is understood to be the fifth 
lock built entirely of concrete, three being located on 
the Dlinois and Mississippi Canal, and there is 
France. 
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water. 
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and Mr. 
in charge. The lock is 
Ky., a station on the 


Corps 


one it 


Only American draftsmen are hereafter to be 
ployed in the drafting rooms of tne Navy 
at Washington, D. C. The 
said to be the suspicion 


eln- 
Department 
cause of this 
that some of the draftsmen 
previously employed were either in the service of for- 
eign governments or sell to these 
governments valuable plans coming into their depart 
nents, 


decision is 


were disposed to 


This is a serious charge, if sustained: but, 
on the other hand, dishonesty of this character is not 
peculiar to any nationality, and dollars may even out 


weigh patriotism with some men, 


The most serious railway accident of the week was 
a rear collision between a runaway engine and an ex- 
eursion train on the New York & Sea Beach R. R. at 
Woodlawn Station, near Bensonhurst, Brooklyn, N. Y., 
Sept. 2. A train of 17 open excursion cars, crowded 
with excursionists for Coney Island, was standing at 
the station, when it was run into by a wild engine at 
high speed, the two rear cars being smashed and the 
next two also damaged, while the 183 other cars were 
driven ahead down the track by the force of the col- 
lision. The wreck caught fire, and the four wrecked 
cars were burned. Nobody was killed outright, but of 
about 60 persons injured, one has since died, and sev- 
eral others are expected to die. The runaway engine 
had been switching in the yard at the 65th St. station 
and was backing up to a switch when, according to the 
engineman’s statement, the spring of the latch rod of 
the throttle lever broke, and the throttle valve was 
thrown wide open. The engineman reversed the engine, 
but it was too late to avoid a collision with some empty 
cars, and he therefore jumped, and was followed by 
the fireman. It is also stated that the cab was broken 
by this collision in such & way that the engineman 
could not have operated the reversing lever, even if he 
had remained on the engine and escaped uninjured. 
There is no telegraph communication with Woodlawn 
station, so that no warning could be sent, and though 
several passengers saw the engine coming, they did not 
at first realize the danger, and only a few had time to 
jump before the collision occurred. 


A grade crossing collision between a passenger train 
and an electric car occurred Sept. 2 on the New York 
& Greenwood Lake R. R., at Syngac, N. J. The elec- 
tric railway track has a derailing switch, which has to 
be closed by the conductor of each car. A regular car 
had passed the crossing and was followed by an empty 
extra car, the conductor of which, it is said, failed to 
go ahead and see if the steam railway tracks were 
clear. The engine smashed the car to pieces and then 
left the rails, running along the ties until the truck 
wheels struck the end of a switch guard rail, which 
turned the engine over the bank. The coupling at the 
rear of the tender broke, and the cars remained on the 
track. The engineman jumped, and escaped with slight 
injuries, but the fireman was crushed to death under 
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The Port Royal dry dock, according to the report of 
the Engineer officers of the Navy, is far from 
immediately available for docking our warships. It 
leaks considerably, the abutments show some tendency 
to move inward when the dock is empty, the 
piling should have been deeper and considerable dredg 
ing is necessary in the approach before a deep-draft 
ship can enter, These defects are now being looked 
into by a board of inquiry This timber dock, on the 
side of Paris Island, at Port Royal, S. C., was 
contracted for on Feb. 6, 1891, by Mr. Jastin McCarthy, 
of Washington, D. C., for $418,915, and it was to be 
finished in April, 1893. The delay has partly been due 
to misfortunes; the cofferdam gave way, the 
lifted under hydrostatic pressure, and the 
filled by the tidal wave of August. 1893. ‘The govern- 
ment has several times added to the original price by 
further appropriations, and what the repairs will now 
cost will be determined by the present board of in- 
quiry. 
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THE NORTHWESTERN ELEVATED R. R., 
CHICAGO, ILL. 
(With Inset.) 

Owing to its rapid development in population 
and commerce the city of Chicago has been for 
a number of years the favorite field for the pro- 
moters of rapid transit schemes. These schemes 
have been of all kinds and complexions, but or- 
dinarily the plans proposed have been to construct 
elevated railways from the business district into 
the north, west or south divisions of the city. 
Only four of these proposed elevated lines have, 
however, ever reached the point of actual con- 
struction. In 1802 the Chicago & South Side 
Rapid Transit R. R. Co. completed an elevated 
railway for about S84 miles into the southern 
division of the city, and a little later the Lake St. 
Elevated Ry.Co.opened a line 644 miles long into the 
west division. The third elevated line to be completed 
was that of the West Side Metropolitan Elevated 
Ry. Co., which ran about six miles west and 
northwest. This line differed from the others in 
operating its trains by electric power. All three 
of these roads have in anticipation the construc- 
tion of several branches and extensions, and at 
the present time work is in progress upon some of 
these. The fourth elevated railway is now being 
built by the Northwestern Elevated R. R. Co., and 
will penetrate the north division of the city, It is 
intended to use electric power on this line also. 
In the accompanying cuts and on our inset sheet 
this week we illustrate in some detail the sub- 
structure and steelwork of the Northwestern Ele- 
vated R. R. line. 

Fig. 1 shows the route of the Northwestern Ele- 
vated R. R. in its relation to the northern section of 
the city, which it is expressly designed to accommo- 
date, and also in relation to the other three ele- 
vated railways. The route shown is about 6% 
miles long. From Chicago Ave. north the road 
will be four-tracked, but from Chicago Ave, south 
it will two-tracked only. The idea is that in 
the business section of the city, where frequent 
stops must be made, all trains will run at the 
same speed, but farther out the speed of certain 
trains—i. e., express trains—will be increased over 
that of other trains, and here separate tracks are 
necessary for the faster trains. On the four- 
tracked structure the two inner tracks will be used 
for express trains and the two outside tracks for lo- 
cal or slow-speed trains. It will be noticed that the 
statious are arranged in the ratio of one express 
train station to four local train stations, and that 
there are four stations to the mile, generally. This 
arrangement refers, of course, only to the four- 
tracked line; on the two-tracked line the local 
and the express stations are identical. 

The general features of the road are as follows: 
About SO of the line is tangent and 20% is 
curves. The smallest radius of curvature is 145 ft. 
(40° 20’, about) and the average radius of curva- 
ture is GOO ft. (9° 32’, about). The ironwork is 
designed to carry electric trains consisting of 
tive 40-ft. cars supported on four axles each, as 
shown by Fig. 2. The trailers are assumed to 
weigh 1,000 Ibs. per lin. ft. and the motor cars 
1,500 Ibs. per lin. ft. Between the street surface 
and the ironwork there is a minimum clear head- 
way of 14 ft. Two distinct types of structure are 
used, one for the line occupying the private pro- 
perty of the company and the other for the line 
occupying the public streets, longitudinally. So 
much of the line is built on the company’s own 
right of way, however, that the last-mentioned 
type of construction will be used only to a small 
extent, and is not illustrated herewith. 

Fig. 8 is a part elevation and plan, and a cross- 
section showing the general style of construction. 
Ordinarily on every 300-ft. city block passed 
through there are two 2314-ft. spans, four 40-ft. 
spans, one span of about 40 ft. over the alley, and 
one span of from 40 ft. to 50 ft. over the street. 
The spans over streets, of course, vary with the 
width of the street, and all variations in the block 
lengths from the assumed 300 ft. are made in the 
span over the alley. Thus it will be seen there are 
in each block two 231¢-ft. spans and four 40-ft. 
spans. The idea of this construction is, of course, 
to simplify shopwork and erection. It will also be 
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noticed that the design is the same whether the 
ironwork carries two or four tracks. For exam- 
ple, the drawing, Fig. 3. shows four tracks. By 
cutting out the two right-hand or the two left- 
hand columns with their brackets, beams, string- 
ers, etc., we have the structure for two tracks. 
Fig. 4 shows details of the foundation and 
column construction. Each column is made up of 
four Z-bars and a web plate, the latter being wid- 
ened at the top so as to form the web of the two 
cantilever brackets. These brackets carry the 
track stringers spaced equidistant from the center 
of the column, one on each side. In other words, 
each track is carried by an independent row of 
columns as far as its vertical support goes, but the 
contiguous columns are braced together trans- 
versely as shown. The tracks are spaced 12 ft. 
«. to «, and the track stringers for each track 
are spaced 5 ft. apart c. to c. It may be stated 
here also that the columns with their cantilever 
brackets are manufactured and shipped complete, 
ready for erection, and that the transverse bracing 
frames, also shipped complete, are riveted into 
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Fig. 1. Map of Chicago Showing Elevated 


Railway Lines. 


place after the columns are erected. All the col- 
umns are attached rigidly to the foundation pedes- 
tals. ‘ 

A transverse sway-bracing (Fig. 7) between col- 
umns is put in on curves wherever possible, to take 
the bending stress on the columns which the cen- 
trifugal force of the train causes. In cases where 
the transverse sway-bracing is not possible the 
columns on curves are made heavier. The stress 
from centrifugal force is calculated for speeds of 
40 miles per hour on the two interior tracks and 
20 miles per hour on the exterior tracks. 

The floor stringer construction is shown by Fig. 
3 and also in part by Fig. 5. On each city block 
there are four spans having 40-ft. stringers, two 
spans having 2314-ft. stringers, and two spans 
having stringers of slightly variable length. The 
construction of the 234-ft. stringers is shown mm 
Fig. 5. The 40-ft. stringers have 40-in. x %¢-in. 
webs, 3 x 3-in. angle stiffeners, and 6 x 4-in, angle 
chords, but no cover plates. The construction 
of the girders for spans other than 40 ft. or 23% 
ft. varies to suit the length of span. 


——. 


Except at the expansion pockets the str 
are riveted into the columns, as shown in | 
Between each pair of stringers there is a syst: 
diagonal bracing in the plane of upper chord 
generally three transverse bracing frames tv 
fen the lower chord, one lecated at the middl. 
one at each end of every span. From the 
transverse bracing frames diagonals connect 
the columns near their axes, and are so arra 
as to transfer the thrusts caused by braked t: 
from the stringers into the columns without «: 
ing any bending stresses in the cantilever brac| 
from horizontal loads. In addition to the s\ 
bracing just described, all spans on curves, 
also all on tangents that contain longitudinal b) 
ing (Fig. 5), are provided with a system of lat: 
bracing in the plane of the bottom flanges and . 
tending from outside to outside of che structu 
Fig. 3 shows the nature of this bracing in 1 
23\,-ft. span. 

At intervals of about 150 ft. the stringers instes 
of being rigidly connected at the columns have « 
pansion joint connections constructed as shown |) 
Figs. 6 and 7. These drawings show the ex): 
sion joint construction for tangents and cury: 
respectively, and also give some details of column 
and sway-bracing which are not shown by th: 
other illustrations. 

The foregoing illustrations and description }. 
tain only to the line constructed on the company’s 
property, and where the line occupies the publi 
streets longitudinally a different type of construc: 
tion is used. It consists essentially of a doub|, 
track structure with the tracks spaced 12 ft. ¢. to 
ec. and symmetrically in respect to the center Jin 
of the street which the structure occupies, all co! 
umns being located either on the street or just back 
of the curb lines. The longitudinal plate girders 
are similar to those first described, except that 
for economic reasons they are made longer. They 
rivet into heavy transverse plate girders, which in 
turn rivet into the columns, that are built each o! 
an I-beam and two channels. Open webbed gird 
ers will be used in Wells St. and Fifth Ave., in 
stead of the longitudinal plate girders. 

The bracing between longitudinal girders is to 
be similar to that for the line on the company’s 
property; but where the columns are located back 
of the curb lines, horizontal lateral bracing in th: 
planes of the bottom flanges of longitudinal girders 
is to be used throughout on tangents as well as o1 
curves. Again strut; are to be run from eac! 
exterior longitudinal girder at apexes of the swa) 
bracing to the upper ends of the columns, in orde: 
to transfer the thrust, caused by braked traits, 
from the longitudinal girders to the columns, with 
out causing horizontal bending of the cross girders 
In other particulars the detailing for the structure 
occupying the street does not differ fundamenta!:y 
from that occupying the company’s property. 

There will be on an average four stations to the 
mile, except in the business district where tle) 
will be spaced more closely. Of these four 
stations, when located on the four-track structure, 
three are exterior stations for local trains only aid 
one is an interior station for both local and express 
trains. The two styles of stations are shown 0») 
Figs. 8 and 9 The metalwork for the exterior 
stations in excess of that required for the line wil! 
consist of light Z-bar columns, cross-girders canti 
levered beyond the columns, longitudinal pity 
girders resting on these cross girders and proper!) 
sway-braced, canopies with their supporting cvl- 
umns, the frames for hand railings and screels 
and stairways. The metalwork for the interio 
stations, in excess of that required for the li 
will consist of all the items just enumerated, ¢% 
cepting the columns, plus some sway-bracing ren’ 
ered necessary by the curvature of the exterio 
tracks, The corresponding items for stations 
located in the street are the same as those enumer- 
ated for the exterior stations, plus the J beam: 
supporting the houses and the metal in the frame 
of the latter. 

The drawings show the arrangement of the exits 
and entrances, platforms, tracks, etc., so clearly 
that no description is necessary. This is aiso true 
of the drawings illustrating ‘the saain liae «on 
struction. The following are the computed weig!its 
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of metal per lineal foot of the structure as de- 
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lbs. per ibs. per 
lin. ft. lin. ft. 
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All metal in the structure is medium steel eXx- 
cept that in the rivets and anchor bolts, which is 
soft steel, and that in the spiders, post fenders, 
and some of the ornamentation, which is to be cast 
iron. The specifications required the steel to be 
manufactured by the basic or acid open-hearth 
process, and stated that if the contract was let on 
the basis of using acid steel no basic steel could 
be used, but if the contract was let on the basis 
of using basic steel then acid steel could be substi 
tuted whenever the contractor desired it. The 
specifications for tests and physical qualities of 
the steel read as follows: 


i i P t é steel, except that 
The ultimate tensile strength of all steel, ¢ y 
used for rivets and adjustable members, shall be 64,000 


Ibs. per sq. In. Steel for rivets and adjustable members 


shail have an ultimate tensile strength of 57,000 Ibs. per 


; ! sst bars must have tensile strength w.thin 
ioe, per . _ in. of that specified; and for medium 
steel an elastic \imit not less than one-half of the ten- 
sile strength of the test bar, a percentage of elongation 
not less than 1,500,000 divided by the tensile strength 
in Ibs. per sq. in.,and a percentage of reduction of area 
of not less than 3,000,000 divided by the tensile strength 
in Ibs. per sq. in. In determining the ductility, the 
original length of 8 ins.,in which length must occur the 
curve or reduction from stretch on both sides of the 
point of fracture. For rivet steel the elastic limit must 
not fall below 30,000 Ibs., the elongation in 8 ins. shall 
not be less than 25%, and the reduction of area shall 
be at least 50%. All broken samples must show @ si-ky 


fracture of un.form color. 
Specimens of medium steel, when heated to a cherry 


red and cooled in water at 70° F., shall be capable of 
bending 180° around a circle whose diameter is equal to 
the thickness of the test piece, without showing signs 
of eracking on the convex s.de of the bend. Punched 
rivet holes in medium steel, pitched two diameters from 
a sheared edge, must stand dr:fting untl their diam- 
eters are 50% greater than those of the original holes, 
and must show no signs of cracking the metal. Speci- 
mens of rivet or soft steel shall be capable of bending 
cold to 180° and closing down, flat, upon themselves 


without cracking. 

The requirements for workmanship do not differ 
materially from those for ordinary first-class prac- 
tice. It is required that all work before leaving 
the shop shall be thoroughly cleaned and painted 
either with one coat of a mixture of pure red iead 
and pure linseed oil in proportion of 18 to 20 Ibs. 
of red lead per gallon of paint, or with Eureka 
metal paint as manafactured and mixed ready for 
use by the Eureka Chemical Co. ‘The choice of 
paint is to rest with the engineer. After erec- 
tion the metalwork is to receive three coats of 
such kind and color of paint as the company’s engi- 
neers may require. 

In regard to the construction of the wack sys- 
tem, power stations, rolling stock, etc., no details 
are yet available, nor indeed have they been 
definitely d@termined upon. Electric power will be 
used for operating the trains, and it is stated that 
the construction of all power machinery, 1ofor 
cars, ete., will be of the latest and best design, but 
farther than this nothing can be said at present. 

The shops and yards of the road will be at the 
northern terminus and the yard tracks will be 
both elevated and on the surface. There will be 
two stories to the main shop and the elevated 
tracks will enter the second story. Altogether the 
yards will have a capacity for storing and repair- 
ing 300 cars and motors. The terminals at the 
south end have not been fully decided upon, or at 
least stand a fair chance of being modified. If the 
Union Elevated Ry, Co. succeeds in constructing 
its proposed loop line in the business district, the 
Northwestern Elevated will probably connect with 
it. otherwise a terminal of some other character 
will have to be devised. As now designed the Jine 
will connect with the Lake St. Elevated Ry. at 
Lake St. From Chicago Ave. south the line will 
occupy public streets, and the crossing of the Chi- 
cago River will be made over the Wells St. swing 
bridge which will be remodeled and strengthened. 

In closing, a word needs to be said regarding the 
proposed branch lines. Altogether there are four 
of these, none of which have been put under con- 
struction or indeed definitely established as to 
route and length. The ordinance empowering the 
Northwestern Elevated Railway Co. to build its 
line provides for these branches as follows: 


The first branch sha!] commence at the main line, at 
a point north of Monroe St. and south of the wr - 
River, and run westerly across the south branch of the 
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Chigaco River to a point not more than 1,000 ft. west 
of Hatsted St., and continuing with two branches, one 
running northwest to the city limits and one running 
north to the city Emits. The second branch ehall eom- 
mence at the main line between North Ave. and Chicago 
Ave, and extend in a westerly direction to a point be- 
tween Western Ave. and Ashland Ave.: thence in a 
northerly direction to the city limits. The third branch 
shall commence at the main line between North Ave. 
and Diversey St., and extend in a northerly or north- 
easterly direction to the city limits. The fourth branch 
shall commence at the main line, between North Ave. 
and Belmont Ave.,and extend westerly to the city limits. 












The main line will be built at first, and, in fact, is 
now under construction at its northern end. <All 
the work is being done by the Columbian Construc- 
tion Co., which has let the contract for the founda- 
tions to Angus & Gindele, of Chicago, and for the 
steelwork to the Union Bridge Co.. of New York, 
N. Y., and the Elmira Bridge Co., of Elmira, N. Y. 
The superstructure, foundations, stations,  ete., 
which are illustrated were designed by Consulting 
Engineer J. A. L. Waddell, M. Am. Soe. C. E.. 
of Kansas City, Mo.. and Mr. Charles V. 
Weston is the Chief Engineer in charge of the 
work. We are indebted to Mr. Weston for the 
plans from which our drawings have been pre- 
pared and also for much aid in preparing this de- 
scription. 





METER RULES AND REGULATIONS FOR 
THE DISTRICT OF COLUMBIA. 


On and after Oct. 1, 1805, all large consumers of 
water in the District of Columbia will be supplied 
through meters. Other premises may also have 
meters attached at the request of consumers. Al! 
meters must be provided, set and maintained by 
consumers at their own expense. The further 
rules governing this matter, as formulated by 
Messrs. Jno. W. Ross, Geo. Truesdell and C. F. 
Powell, Commissioners of the District of Colum- 
bia, and kindly furnished us by Capt. Edw. Burr, 
U.S. A., Assistant to Engineer Commissioner and 
in charge of Water Department, are as follows: 


Every water meter shall be of a make which has 
been approved by the Engineer Commissioners, and 
before being placed shall be sent, with a memorandum 
of the owner's name and the location of the premises 
where the meter is to be used, to the U St. pumping 
station for testing. It will be tested within 48 hours 
and given back upon the written order of the owner 
showing the name of the plumber who is to receive and 
place the meter. Consumers are required to keep their 
meters and appurtenances in repair and to protect 
them against frost and injury of any kind at their 
own expense. All meters and appurtenances shall be 
placed at the consumer's expense and under the su- 
pervision and to the satisfaction of the Engineer Com- 
missioner, or such person as he may designate, so 
that they can be easily examined and read. 

Registered plumbers of the District of Columbia and 
employees of the Water Department are the only per- 
sons authorized to make connection with water mains 
and to place or remove water meters. Registered 
plumbers shall promptly notify the Water Department 
of the time when meters will be placed and ready for 
inspection and sealing. 

If the consumer shall so desire and shall deposit the 
estimated cost, the Water Department will supply and 
place the meter. Each water meter will be provided 
with a by-pass, and a stop-cock will be placed on the 
service pipe between the meter and the mains. If 
placed on a pipe leading to a steam boiler or hot water 
boiler, or in any position where it may be exposed to 
a back pressure of steam or hot water, the water 
meter must be protected by a check valve set between 
the meter and the vessel it supplies. Each water 
meter will be provided with a fish and sediment trap. 

tefore setting the water meter the service pipe lead- 
ing to it must be well blown out in order to remove 
any accumulation of sediment. 

The use of red lead in making joints in pipes con- 
nected with water meters is prohibited. No meter 
will be placed or maintained within 5 ft. of any sink 
or cesspool, manure heap or pit, or in any place which 
is unfit on account of the presence of filth or other 
nuisance. No water from the mains shall be intro- 
duced or used on premises supplied through water 
meters excepting that which passes through the meter. 

Water meters and appurtenances shall not be re- 
moved, repaired or in any manner tampered with ex- 
cepting upon a permit from the Water Department; 
and whenever a meter is removed for any cause, the 
Engineer Commissioner may require another to be put 
in its place. 

The Engineer Commissioner may at any time require 
any meter to be removed and sent to the U St. pump- 
ing station for inspection and test. He may require 
that any meter shall be repaired; and, if in his judg- 
ment a meter is deemed unfit for further service, he 
may require it to be replaced by a new meter. 
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Free access to all premises supplied or to be supplied 
with water by meters shall be granted at all proper 
times to such inspectors or other person or persons 
as the Engineer Commissioner may employ for the pur- 
pose of inspecting or examining meters 

In case of violation of any of these requirements and 
regulations, or of denial of free 


access to premises to 
inspectors or other 


persons entitied thereto: or of 
tampering or interfering in any way with water meters 
or their appurtenances, the supply of water will be 
Stopped; nor will the supply be restored for the use of 
that consumer excepting upon payment of $2 


the expenses of shutting off and turning on the water 


to cover 


together with the actual expense, if a: y, Incurred by 


the Water Department in cutting the 
purpose of shutting off and restoring the flow of water 
In case of deticient supply through water 


streets for the 


meters or 
of any other cause for complaint, report should be 
made to the Water Department that the difficulty 
may be investigated and corrected. 
Meters will be read = monthly ind at such other 
times as the Engineer Commissioner may determine 
Bills will be rendered quarterly, aml payment wiil be 
required within ten days from rendering of bill If 
bills are not paid within the prescribed 
ply of water will he st pped and 


the use of that 


tie the sup 
will be restored for 
cousumer only upon payment of the 
amount due and the penalties prescribed in Se« 17 
(Second paragraph above.—Ed.) 


Where a meter fails to register correctly or bears 
evidence of having been tampered with, a < harge will 
be made a ‘ording to the regular schedule rates for 
the premises or for an average consumption, as the 
Engineer Commissioner Inay determine The rate to 
be charged for water supplied by 


meters shall be 3 ets 
per 1,000 gallons, 


A minimum rate of $10 per annum 
will be charged against all 


water by meters. 
eee 


A pneumatic pressure water 


Consulmers supplied with 


supply system for iso- 
recently placed on the 
dispenses with elevated tanks 
and utilizes compressed air in ai closed tana @s a 
means for keeping up the supply when the pump stops 
working. The tanks are of riveted ' 
tested to 100° Ibs. per 


lated buildings, has been 
market. The system 


Steel, and are 
sq. in. pressure. A partition 
separates the water compartment from the air com- 
partment of the tank, and a check-valye operated by 
a float prevents the entrance of water to the air com- 


ch sucks a small 
may be worked by 
power. The tank 
distance from the pump if 
desired. An important advantage of the system Is that 
the tank may be paced in a cellar or underground 
and thus cool water may be drawn from the faucets 
in summer, which cannot be done where the ordinary 
elevated tank is used to store the supply. In winter 
also the tank is easily protected from freezing, where- 
as the elevated tank is a frequent source of trouble 
in this respect. The manufacturers are Messrs. E 
Neff & Co., Milford, Ind. , 
LS 


partment. A special pump is used whi 
amount of air at every stroke. It 
hand or driven by any available 
May be located at a 


REMOVAL OF IRON FROM GROUND 
WATER AT CHARLOTTENBURG.* 
The problem of removing the iron contained in 
the ground water supply of cities has for some time 
attracted attention, and a description of the first 
plant built for this purpose on a large seale may 
therefore be of imterest. Director Wellman, in 
describing the Charlottenburg plant, says that the 
experience gained in building smaller plants for 
the removal of iron from water-supplying towns 
and manufacturing establishments was made use 
of in constructing the larger one for Charlotten- 
burg. The iron is found in ground water in the 
form of protoxide, and in this form it will pene- 
trate into the interior of the filters, which become 
stopped up in a short time. The problem may be 
solved in two ways: Either to change the protox- 
ide in the water into oxide, and retain it on the 
filter-bed in this shape, or to construct a filter- 
bed in such a manner that the iron entering it as 
a protoxide, and subsequently being changed into 
an oxide and retained in this form, can readily 

be removed. 

The first system requires two plants; first, the 
aerater, in which the protoxide is changed into 
oxide, and then the usual sand filter-bed. The 
second system only works well with coarse-grained 
materials in the filter, such as gravel or stone, 
from which the iron oxide is removed through 
powerful rinsing. 

The ground water at Charlottenburg contains 
® Translated from “Journal fuer Gasbeleuchtung und 


W isserversorgung”’ by O. J. Maratrand, M. Am. Soc. 
Cc. B. 
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on an average 0.2 parts of iron per 100,000, The 
great increase in consumption during the year 


1892 caused the construction of iron-removing 
plants. The first Grunewald, has a ca- 
pacity of 15,000 eu. m., or 3,950,000 gallons per 
day, while that for works No. 1 at Beelitzhof has 
a capacity of 30,000 cu, m., 
day. 


one, at 


of 7,900,000 gallons per 


On the basis of the experience available at that 
time the plant was so made that the water was first 
aerated by passing through coke filters of simple 
construction and then through the usual sand 
filter. The capacity of the aerater is 5 cu. m. 
per sq. m. 16.4 cu. ft. per sq. ft. 
125,000,000 gallons per acre per 24 
hours); that of the sand filter 1 cu. m. 
per hour (about 
25,000,000 per day), but may, 
without injuring the quality of the filter, be in- 
creased 50 


per hour (about 
per hour, or 
per sq. m. 
3.3 cu. ft. per. sq. ft. per hour, or 


gallons per acre 


Chemical analysis shows that all the protoxide 
has been changed into oxide when the water passes 
out of the aerater; the filtered water contains no 
iron. 

In the 
to have 


works No. 2, at 


Beelitzhof, which are 
or 15,800,000 


being built, the aerating 


a capacity of 60,000 cu, m., 
gallons in 24 hours, now 
chambers will be built with stone instead of coke, as 
the result of several experiments with different ma- 
terials. By greater 
uniformity in the distribution of the water is ob- 
tained; the 


using stone a considerably 
coated in the same manner 
with a layer of iron, and the ca- 


estimated to be 50 greater than if 


stones are 
as the cokes, 
pacity is 
coke were used. 





THE NEW HIGH-SERVICE WATER SUP- 
PLY OF MANCHESTER, N. H. 
The water-works of Manchester were built in 


1872-4, with Mr. J. T. Fanning, M. Am. Soc. C. 
The supply is pumped by water- 
power through 6,752 ft. of 20-in. wrought iron and 
cement pipe, with and lead joints, to 
a 15,000,000-gallon reservoir 112 ft. above the lake, 
152 ft. above the city hall and 188 ft. above the 
depot. The water is brought to the power wheels 
through a 147 ft and a 6-ft. pen- 
stock of Georgia pine, hooped with iron, and sus- 
taining a head of 40 ft. in its lower part. 

The character and age of that part of the old 
works described above, combined with the growth of 


E., as Engineer. 


east iron 


canal long, 


the city in population and its extension to higher 
In 1880 the 
was engaged 
and reported 


levels, made some change necessary. 
late M. M. Tidd, M. Am. Soc. C. E., 
to investigate the needs of the city; 
in favor of a high-service system of the general 
character of that below. Nothing was 
done along this line until 1893, when Mr. 
EK. Evans, M. Am, Soc. C. E., of the firm of Geo. 
S. Rice & Geo. E. Evans, 95 Milk St., Boston, be- 
gan and carried out the scheme as Chief Engineer. 

The 6,000,000-gallon 
steam pumping plant drawing water from the old 


described 


Geo. 


new works consist of a 


source of supply, Lake Massabesic; a 20-in. cast 
iron combined force and distributing main 19,257 
ft. long; 4,000,000-gallon and finally 
connections low-service and the 
means of which the 
whole of the old system may be supplied from the 
new, in case of emergency, through a 20-in. main, 
while normally a main will connect with 
the upper part only of the old low service, chang- 
ing this into high service. 

The new intake pipe is of 24-in. cast iron, 309 
ft. long, with its lake end terminating 255 ft. from 
the shore in a quarter bend, having a 29-in. bell 
mouth protected by a brass screen of *4-in. mesh 
about 10 ft. below the The intake 
was laid by means of a cofferdam, and the outer 
Most of the 


reservoir, 
between the old 
new high-service systems, by 


12-in. 


water surface. 


portion is supported on capped piles. 
excavation was in quicksand. 

The pumping station is about 2144 miles north of 
the old one. Its architect was Mr. Wm. Butter- 
field. The chimney is 100 ft. high, 11 ft. in di- 
ameter at the base, has a separate inside shaft 4 ft. 
in diameter from top to bottom, and is surmounted 
by a cast iron cap weighing 3.4 tons, 

There are two 3,000,000-gallon high-duty Worth- 
ington pumping engines with a guaranteed duty of 
105,000,000 ft.-lbs., the static head being apout 
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250 Ibs. Steam is supplied by two 6-ft. vertical 
Manning boilers. 

The reservoir is located on the southerly slope of 
Oak Hill, and can supply all the elevated land 
in the city excepting a portion of the top of the 
hill, which will be annexed to Derryfield Park and 
never be used for building purposes. Oak Hill is 


composed mostly of coarse granite, with large 
veins of feldspar and disintegrated mica. The 


ledge was overlaid with a yellow, sandy soil and 
boulders. From 3 to 5 ft. of the ledge was taken 
out by picking and burring, as it was broken up 
and seamy. The greatest depth of ledge cutting 
was about 11 ft. Where springs were found in 
the excavation, small iron pipes were built into 
the masonry. 

The rock did not furnish suitable 
stone for the face of the wall, and the face stone 
had to be drawn about a but the backing 
came from the excavation. 

The bottom of the 


excavated 


mile; 


reservoir was covered with 


concrete averaging 10 ins. in thickness, after- 
wards coated with % in. of cement mortar. The 


reservoir walls were made partly of concrete and 
partly of masonry, as may be seen in the illustra- 
tion, the concrete being in the nature of a lining 
extending to the level of the rock contour, above 


which masonry was used. This concrete lining 
varied from 6 to 36 ins. in thickness, probably 


averaging 12 ins. The masonry wall starts on the 
conerete and ledge, has a faee batter of 3 ins. per 
ft. and is 30 ins. wide beneath the coping. The 


concrete was composed of 5 parts screened gravel, 
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ments, one for the measuring weir and the E 
for the screens. There are four 20-in. sluic P 
to regulate the flow of the water, War 2 
pumped into the reservoir Sept. 19, 1894. a 
We are indebted to Messrs. Geo. S. BR ie 
Geo. E. Evans and to the reports of the \ Ei 
chester Water Commissioners for the infor o 
given. - 4 
TRANSLUCENT FABRIC, A SUBSTIT| * 
FOR WINDOW GLASS. a 

We have received from the Translucent FP: E 
Co., of No. 64 Federal St., Boston, a sample x 
interesting new product which they call “Tra; 5 
cent Fabric.” It is wire cloth of about is 
mesh covered with a semi-transparent imper Ee 
material. It transmits a yellowish light, abou: ES 
much as a glass window with a yellow ho! e 


shade. Its special field seems to be its us: 
skylights of factories, shops, ete., especially t! 
with iron roofs. It has been tested in the 
forge shop of the Berlin Iron Bridge Co., | 
Berlin, Conn., in which it forms the roof of 
monitor, running the entire length of the build 
eontaining 5,000 ft. It has sustained three 
severe rainstorms without leaking, cracking 
changing its shape. In addition to the freeds 
from cracking, it is claimed that it is superio: 
glass also, in being a non-conductor of heat. 
condensing moisture as readily as glass, and keepi 
the building warmer in winter and cooler in su: 
mer than glass. 

The impervious and translucent 


material wit 
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METHOD OF BUILDING CONCRETE AND MASONRY LINING WALL FOR THE HIGH-SERVICE 
RESERVOIR AT MANCHESTER, N. H. 


2 parts sand and 1 part American cement, F. O. 
Norton brand. 

The corners of the reservoir are circular in form, 
excepting where the gate chamber is_ located, 
which is cut off at an angle of 45°, so as to form 
the front wall of the chamber and to give more 
thickness to the embankment, thus strengthening 
the reservoir at this place. 

The top of the embankment is 10 ft. wide, in- 
cluding the masonry, and has an outer slope of 
2 to 1, and was made in horizontal layers of the 
excavated earth thoroughly wetted and made solid 
by teaming over it and by ramming the portion 
nearest the wall. The outer edge was covered 
with loam and sown with rye and grass seed. 
The elevation of the top of the embankment is 
401 ft., and high water is 3 ft. lower. 

The inside of the gate chamber is 15 x 15% ft., 
by 20 ft. deep. It is divided into two compart- 


which the wire cloth is covered looks like glue or 
gelatine, and is very flexible, but is entirely wate: 
proof and insoluble in water. It is composed, a» 
we are informed, largely of linseed oil, but tl 
method of manufacture is kept secret. We sus 
pect that it is practically an oxidized linseed 0 
The material can be ignited only with some dilli 
culty, by actual contact of flame. It is claimed 
that it will withstand a temperature of 800° I. 
without ignition, and that it has been in use, in 

skylight inclined at an angle of 45°, on a foundry 
within 20 ft. of the chimney which would blow 
out hot sparks, pieces of molten metal, ete., for a) 
hour at a time, without damage to the materia 
The weight of this translucent fabric is only on 
seventh to one-tenth that of ordinary skylight 
glass. Samples of the material may be obtaine! 
by any of our readers by appli¢atiga to the com 


pany. 
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HE RAILWAYS OF THE UNITED STATES 
IN 184. 
rhe ZSth annual issue of “Poor's Manual” for 
sop covers the fiscal year of 1894 and the re- 
rts of 1,900 companies, The exhibit is not al- 
vether a satisfactory one, as compared with the 
avious bad year of 1893. The total mileage of 
‘ilway in the United States on Dee. 31, 189, 
as 179.279, of which 2,157 miles were con- 
ipneted during the year. Of the above total mile- 
-» 178,119 miles made returns of their share 
spital and funded and floating debts, amounting 
'$11.565,600,207 total liabilities, and showed as- 
cots of $11.024,.450,884; and in this latter ac- 
vint the cost of railway construction and equip- 
nent figures at $9,789,543,000, making the aver- 
ive cost per mile for these two items nearly 
<55.000, As measured by stock and bonded in- 
lebtedness the cost per mile, in 1894, was $60,504. 
Including elevated railways, the miles of railway 
operated in 1804 amounted te 175,508, and for this 
mileage the statistics of operation stand as fol- 


OWS: 


er train mileage 
‘ight train milease. 
Mixed train mileage.... 














rotal revenue train mileage .......... $81 
PasseN@eTS CATTIOCM 2. ccc vcccccccccccccece OSS. 
*» Cc wikt viens tinea dey ee 
Fons freight moved. ...........ee000% «so GEw 
“ a6 ‘ O-  3 ie os Hewes 82,289,400, 498 
The earnings account summarizes as follows: 
From passengers .........+.+- I cease caracwc. * Geen 
i er a ee S eee ea TOO. ATT. 409 
6 other sources ceeea 91,134 , 
Elevated railways of New 12.661, 502 





rotal traffie revenue... . $1,080, 305,015 


Operating expenses ........ Sy ea 797,765,730 
Net earnings .. kana ‘ - $322,539,276 
Rentals and other receipts..... hain rer we 6,477,443 


“$419.016.719 


fotal available revenue............. 
The payments from avallable revenue were: 





Interest on bonds...... EN 
Other interest ..... Dal ate oak aca 7,464 


.278, 600 
900,454 
220,402 







DivideeGe <. < "ve. < & 
Bentalt, Q61 GG0.< iii vdu sim seu 
Miscellaneous 


Tose 5 SSeS Aes Hebe ewewete dna deat $420, 484,055 

This shows for the year 1894 an excess of fixed 
charges and miscellaneous payments over net avail- 
able revenue of $10,468,234. The “Manual” for 
the year 1893 did not include the elevated railways 
of New York in its similar statement; but upon the 
operation of 173,570 miles of railway reported, the 
excess of available revenue over actual pay- 
ments amounted to $30,801,201. This difference 
can be better appreciated by a study of the follow- 
ing comparative table, showing the result of op- 
erating steam railways in 1894 and 1893: 






mained at 3.4 Statistics indicate that in these 15 
years, ISS0-1SiH, the first five years showed an 
increase of 48°, in mileage and 57.5%) in capital 
invested; in the five years ending in ISS the 
mileage increased 27.8 and the capital invest- 
ment 26.1 and in the five years ending in 1S{4 
the increase was 13.2 and 14.99, respectively. It 
is interesting to note in this connection that there 
are now West of Chicago and the Mississippi River 
11 of the larger railway systems of the country, 
aggregating 63,909 miles of railway, nearly all of 
which has been constructed since 1SG5. 

But notwithstanding the steady increase of the 
average ‘A pitalization per mile of railway, amount- 
ing to nearly 2°) in the last 20 years, this average, 
on the basis of track mile: 











ige, is being rapidly 


lowered, the decrease in this respect being about 
D in the same period. 

The “Manual” in 1883 commenced its first com 
prehensive exhibit of freight and passenger trattic. 
Iu 1ISS2, the first year covered by the returns, the 
amount of freight moved was 860,490,375 tons, 
and the average earnings per ton per mile was 
1.236 cts. As shown in the table above the ton- 
nage moved in 184 almost doubled this, but the 
average earnings therefrom only equaled O.SO51 
ct. per ton-mile. The statistics presented show 
that in the 13 years 1SS2-4, the total freight 
movement of all the railways amounted to S45,- 
365,482,911 tons moved one mile. As compensation 
for this haulage the railways actually received 
$7,856,765,284; but had the average rate of ISS2 
prevailed for these 13 years, the excess, which the 
public would have paid for this service, would have 
amounted to an average of nearly S200,000,000 per 
year. In this period the average of all rates, inter- 
est and dividends has decreased as follows: 





Average. TSS2. ISS. TSt), 1894, 
DN 5 6 whasidedn «as 4.73 4.77 4.27 4.11 
TS EE eee 2.91 3.02 LSU 1.04 
Per ton-mile ........¢ts. 1.236 1.026 0.027 O51 
Per passenger-mile ..cts. 2.447 2.198 2.174 2.050 


The “Manual” brietly summarizes the causes 
which have resulted in the continual lowering of 
dividends in the last 20 years to: (1) The un- 
wise policy of railway extension pursued = since 
1879, causing the companies to carry a heavy bur 
den of unproductive lines until the country grows 
up to their need: (2) repressive legislation affeet- 
ing rates, chiefly due to the ignorance or vicious- 
ness of demagogues; (3) competition and rivalry 
resulting from a multiciplicity of routes; (4) the 
restrictive features of the Interstate Commerce 
law, and (5) the labor question and a growing ten- 
dency to demand higher wages. 

As showing the consolidation of railways into 























P. c. of 

decrease or 

* 1894. 189° Decrease. increase, 
MOD, CUOURRIEE vie tigk atte Ean dc puke Secee dest eveee 175,444 1 70 *2,074 *1.19 
TOR OF TRUE MOOWNE ons eks Nice sh ee hciec cries 675,129,747 757,464,480 82,334,733 10.85 
PRON. MG hath Cs racks dk op Cale ae cians 8&2, 289.400, 498 90,552,087, 290 686,792 9.12 
PRRRUROE GING iti isis ce dgudns ceusececenac 583 ; 628,965,973 45,717,966 7.25 
PORMGRRUE TAIUEE vn cuadcec ks cheeses sctt heeds 13,600 531.685 15,146,711, 952 1.546, 180,317 10.20 
AT Se CO sn can cov tneesvanteeabs $700. 477,400 $808,404, 668 $108,017, 204 13.36 
Earnings from PSOBORRGTS. 2.2.2. ccccccccccsecs 276.031 311,978,342 35,046,771 11.5: 
Oe ee ee 91,134,533 8S, 168,488 *3.36 

From elevated roads ....... beens Osnieinn’ oveeee 12.661, 502 13,976, 792 

Total gross earnings ...........-. aude: Cid $1,080 305,015 $1,222,618, 290 11.64 
_Net COI oss asda thiahsth dale 04 4 das bee bakes 322.5: 304,591, 109 11.53 
Earnings per tou-mile ............ ee a eee 0.893 et. 4.70 


* Increase. 
Ss. —_—— — — 


The above table, covering the operating statistics 
for S827 railway companies and systems, plainly 
points out the falling off in business and revenue 
during the year 1894. Another table in the “Man- 
ual” shows that in 1894 the holders of 64.98% of 
the railway share capital of the country failed to 
receive any return upon their investments. Since 
ISSO the length of line and the total capital in- 
vested in railways has about doubled, the figures be- 
ing for 1880, 84,393 miles and $5,402,088.257 for 
share capital and funded and unfunded debts. In 
ISM we have 179,279 miles of railway constructed 
und similar liabilities to the above of $11,565,600,- 
207. But, on the other hand, the gross earnings 
in 1880 were equal to 11.36% on the capital in- 
vested, and net earnings were 4.7% on this capi- 
tal, while in 1894 the gross earnings were 9.79 
ind the net earnings 2.9% on capital. Though it 
is only fair to state that in 1885, a bad year, these 
same items fell to 9.9 and 3.4%: and while the 
Zross earnings rose to 10.8% in 1890, the net re- 











systems, 62 companies now control more than 63% 
of all the railways operated in the United States. 
These 62 companies carried 70% of all the passen- 
gers at an average rate of 2.005 cts. per passenger- 
mile, as compared with a general average of 2.050 
cts. per passenger-mile for all the roads in the 
United States. In like manner these 62 systems 
hauled 77% of all the freight, at an average charge 
of 0.882 cts. per ton-mile, as compared with an 
average charge of 0.851 cts. for all lines. But a 
reason for this is found in the fact that these sys- 
tems practically control all the “long-haul” heavy 
traffic railways, and can better afford to reduce 
rates than can the shorter lines of the country 
handling their short-distance traffic. The num- 
ber of railway systems has increased from 28 in 
1870, owning 13,863 miles of railway, to 62 in 
1894, owning 75,395 miles. In 1891 and 1802 
there were 65 systems. The average rate per 
passenger-mile in 1870 was 3.05 cts., and the 
average rate per ton-mile in the same year was 








1.99 ets., figured, of course. in a de preciated cur- 
rency. 

The statistics of track lenge and rolling stock 
equipment furnish interesting figures. While the 
“Manual” gives these j let from IS7S, we will 
only reproduce them ’ vy wider intervals and 
including elevated \\ 8 follows 

ISSO) ISS sty) 18M 
Miles of steel Ss 33.680 98.102 167.606 197.852 
Miles of iron rails SLOT = G2,405 10.607 35, 266 

fetal miles track 115.047 160,597 208.208 232.919 
I. ©. stee » total 20.1 61.0 S04 84.8 
Locomotive engines 17.040 eke 2. 341 
Passenger « < 12.78%) reeuL OAS 
Bag., mia express LTS titbte +.200 
Freight ee 2 ND 19 LOGLOUTO 1191 S84 
Total reve le its $556, 050 S828 855 $1,002 24k $1,227. 730 

The new construction of railways in ISM was 
fairly well distributed ove the whole United 
States The exhibit is given in groups of states 
in the “Manual”; the highest for any one group 
is 486 miles in the Central Northern group, from 
Ohio to Wisconsin: and the lowest is 122 miles, in 
New England, The South At tie group shows 
300 miles of new line md ti Southwestern 


group, Missouri to New Mexico, 354 miles. 











THE BASIN CREEK DAM AND RESERVOIR 
OF THE BUTTE CITY WATER CO. 
By Eugene Carroll, Chief Engineer and Super- 


intendent 


During the year 1805, the Butte City Water Co. 


raised its Basin Creek dam about 24 ft., 
adding 2,600) cu. yds f{ masonry, making 
a total of 11,500 cu. yds. now in place and raising 
the top of the dam to elevation 5.860. The present 
dimensions of the dam are SS ft. from the top of 
the masonry to the bottom of the foundation; 259 
ft. long on the crest The construction of this 
dam was begun in 1803, and it now holds baek an 
impounding reservoir of a ca ity of OO 000000 
gallons. The dam is built of rubble masonry, 
faced with cut stone. The foundation is built to 
carry the crest of the dam to elevation 5.000, The 
lines of the present structure were drawn in at the 
top of the foundation thont 20 ft. abowe bedrock, 
to conform to the height of the present elevation, 
{ ~] 

| 
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View of Basin Creek Dam, Butte Water Co., 
Butte, Mont.; Eugene Carroll, Chief Engineer 
and Superintendent. 


the face being left rough so as to make a good 
bond with the balance of the masonry to raise it 
to its completed height. 

Owing to the fact that so much new ground was 
flooded, during the present season, and that there 
was not sufficient water to give the reservoir a 
top overflow after construction closed, the water 
has become stagnant, having a bad taste and smell. 
The writer thought that by placing air com 
pressors upon a boat and moving the same from 
place to place over the surface, he could suf- 
ficiently agitate the water to prevent this stagna- 
tion. Before the boat was completed, however, 
the water had become so badly spoiled that it was 
deemed impracticable and the project was 
abandoned. 

A recurrence of this trouble is not expected, as 
during the spring months the water supply is 
largely in excess of the daily consumption, 
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The Butte City Water Co. has now expended 
$1,500,000 in the construction of its present 
plant and has about 50 miles of distributing pipe 
laid in Butte and vicinity, About half of the con- 
sumption is supplied direct from the Basin Creek 
reservoir by gravity, and the rest is pumped by 
two pumping stations which lift water to the 
highest point in the vicinity of Butte and supply 
all the mines and smelters in this vicinity. 

The pumping plant for the middle system con- 
sists of one 3,000,000-gallon triple expansion 
Worthington, and one 1,000,000-gallon compound 
Knowles pump. The upper pumping plant 
sists of a 1,500,000-gallon high duty triple expan- 
sion, and a 750,000-gallon compound duplex pump, 
both of Worthington make. 


con- 


THE REACTIONS OF PARTIALLY-CON PIN- 
VOUS DRAWBRIDGES.* 
By Mansfield Merriman,** M. Am, Soc. C. E. 


A partially-continuous truss is a structure interme- 
diate between a continuous truss and a series of simple 
trusses, Many drawbridges are fully continuous over 
the middle plier, some are arranged so that when 
closed each span is a simple bridge independent of the 
other one, while a third class has partially-continuous 
trusses. 

Any coutinuous truss may be rendered partially-con- 
uous with respect to.shears by omitting the diagonals 
in panels over the piers. It may also be rendered par- 
tlally continuous with respect to moments by insert- 
ing joints in the chords. If a sufficient number of such 
breaks dn webbing and chords be made, a continuous 
truas can be divided Into a number of simple and over- 
hanging spans, as is done in the cantilever system of 
bridges. A two-span drawbridge can be rendered par- 
tially continuous with respect to shears only, while a 
three-span drawbridge can be made partially-continuous 
with respect to and in with 
respect to both shears and moments. 

When the reactions of a truss due to assigned loads 
are known, the stresses are readily computed by the 
principles of statics. The entire problem of continuous 
and partially-continuous structures is thus referred to 
the determination of the reactions of the supports. It 
is sufficient in all cases to be able to compute the re- 
actions due to a single concentrated load having any 
position on the bridge. 

Nearly all cases of partial continuity in drawbridge 
trusses are such that the unknown reactions are one 
more in number than the apparent conditions govern- 
ing them. An additional condition is hence needed, 
and this is furnished by the principle of least work. 
This important principle asserts that the reactions 
will be such as to make the total work of the internal 
stresses the least possible. It may, indeed, be regard- 
ed as an axiom that the work of any system of resist- 
ing stresses will not be greater than the minimum 
which is necessary. to maintain equilibrium. 

By the application of this principle, I have deduced 
formulas for the reactions in the most common cases 
of drawbridge trusses with partial continuity. The 
truss is regarded as a beam of constant cross-section, 
and thus the resulting formulas have the same va- 
those generally used for continuous trusses. 

A Swing Bridge. 

Fig. 1 represents a swing-bridge truss rendered par- 
tially continuous by the omission of the diagonals In 
the panel over the pier, the shear in that panel being 
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always zero. Let the supports B and C rest upon a 
rim-bearing turntable, and Jet the truss be latched 
down at the ends, A and D. Let the lengths of the 
spans AB and © D be eactr equal to 1, and let the 
length of B © be nl, where n is a number less than 
unity. Let a single load, P, be placed upon the span 
AB at a distance, kl, from the abutment, A, the 
letter k representing any fraction less than unity. It 
is required to determine the reactions A, B, C, and D 
due to the load P. 

Since there are four unknown quantities, four con- 
ditions are needed to determine them. The principles 
of static equilibrium furnish two conditions: first, the 
sum of the reactions is equal to the load, or 

A+B+C+D =P; 
and, second, the sum of the moments of the reactions 
about any point is equal to the moment of the load, 
or, taking moments about the left end, 
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D (21 + nl) + C 0 + nt) + Bl =P kL 
The third condition is that no shears can be trans- 
mitted through the middle panel, or 
A+B—P oO, 
and the fourth condition is that the total internal work 
of the stresses in the truss shall be a minimum. 

To develop the fourth condition, reference must be 
made to works on the mechanics of beams, where it 
is shown that the total internal work of the stresses 
is pr@portional to the sum of the squares of all the 
bending moments. Now, Ax is the bending moment 
at any point on the left of the load, and Ax — P 
(x — kl) is the bending moment at any point between 
the load and the support B; also DI is the bem@ing mo- 
ment in the middle panel, and Dx is that for any point 
in the span C D. Then 


*kl 1 wn 
| xe dx +] (Ax — Px + P kl)? dx f D? PF dx + 
ef ¢ e kl “rs 
>] 
J» x7 dx = a 
e 0 


mathematical 


minimum 


is the 
tion. 

The algebraic operations for deducing the values of 
A, ‘B, C and D, from these four conditions need not 
be given here. The best method is to find the values 
of B, C, and D in terms of A from the first three con- 
ditions, then integrate the fourth expression between 
the limits indicated, and substitute the value of D in 
it. Thus, the quantity. to be made a minimum con- 
tains only one unknown reaction, A; by the usual 
method the value of A, which renders the expression 
a minimum, is obtained, and then the values of B, C 
and D follow. The results are 


expression of the fourth condi- 


P 
A= —— (4+ 6n — ( + 6n) k + k’) 
4+6n 
P 
B= .—— ((5+6n) k — k’*) 
44 6n 
P 
D=—C=- (k — k*), 
4+6n 


and these are the reactions for the case of partial con- 
tinuity shown in Fig. 1. 

As a numerical example, suppose that the spans A B 
and C D are each 60 ft., and that B © is 20 ft. Then 
n is the ratio of B C to A D, or n 20 + @ = \. 
Now, let a load of 1,000 Ibs. be on the span A B at a 
distance of 30 ft. from the left support. Then P = 
1,000 Ibs., and k 30 = 0) = %. Substituting these 
values in the formulas, the reaction A is 43714 Ibs., B 
is 562% ibs., while C and D are each 62% Ibs.; © being 
negative and D positive. Here the reactions A and B 
are intermediate in value between those of a simple 
truss and a fully continuous one. 


A Double Rolling Drawbridge. 
Fig. 2 represents a drawbridge truss rendered par- 


tially continuous when closed by a joint at M, which 
can transmit shears, but not moments. The span 
B C is over the waterway, and when this is to be 


opened, the locking pins at M are removed and the two 
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parts, together with their supports, are rolled back 
toward the right and left. When the bridge is closed 
the ends A and D are latched down so that they can- 
not rise under the action of live load on the span B C. 
Let. the spans A B and C D, and the arms B M and 
C M, be each equal tol. It is required to find the four 
reactions due to a load, P, placed at any point on 
the bridge. 

Case I.—Let the load, P, be on the span A B, at a 
distance kl from the left support, k being a number 
whose value may range from 0 to 1. Here four condi- 
tions are necessary to determine the four unknown re- 
actions. The two static conditions are that the sum 
of the reactions equals the load, and that the sum of 
the moments of the reactions equals the moment of 
the load with respect to any point. The third condi- 
tion is that of partial continuity, namely, that there 
can be no moment at M, whence, 

Dx 21+Cx1l=0, or 2D+C=0. 
The fourth condition is that of least internal work, 
namely, that the sum of the squares of all the bend- 
ing moments shall be ero. Stating this in a similar 
manner as above, and making the solution, there re- 
sults, 


P 
A= — (@ — 9% + k) 
8 
P 
Bas — (10k — 2k’ 
8 
Om (2k — 2k?) 
P 
D=— (k — ky, 
x 


which are the reactions due to a load, P, in the first 
span of Fig. 2. 
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Case II.—Let the load, P, be on the arm B M. at 
distance, kl, from the point B, where k is any fractio 
less than unity. The first and third conditions ay: 
then the same as before, while the second and four: 
slightly differ, owing to the different position of th, 
load. Solving, as bef 're, there are fond the resu): 


x 
A=— — (6k — 3k? + k’) 
8 


— 
~- 


B= (8 + 4k — 6k? + 2k’) 


9 | 


- 
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C= 


(tk + 6k? — 2k*) 


D=.- — 
8 


«|! 


(2k + 3k? — ky 


which are the reactions due to a load, P, on the arn 
B M of Fig. 2. If k = 0, the load is at the point B, 
and the reaction there is P, while each of the others 
is zero. If k = 1, the load is at M, and the reactions 
B and C are each equal to P, while A and D are neg 
ative and each equal to 4% P. 

A Double Swing Bridge. 

Fig. 3 represents the usual case of a double swinz 
drawbridge truss, with partial continuity, both as 1) 
shears and moments, under the action of live loads 
There being no diagonals in the panels over the piers, 
no shears can be transmitted through those pane-s 
There being a hinge at the middle, no moments can 


exist at that point. Let the turntables be rim-bear- 





Fig. 3. 


ing and let the ends A and F be latched down. 


The 
most common arrangement is that where A B, C M 
M D, and E F are all equal in length, and the re- 
actions for this case will be given here. Let each of 
these lengths be 1, and let B C and D E be ul, where 
n is a number expressing the ratio of BC to A B. 

Of the six conditions required, two are furnished by 
statics, two are furnished by the requirement that 
there are no shears in the panels over the pier, one is 
furnished by the requirement that there is no mo- 
ment at the point M, and the sixth is given by the 
principle of least work. These six conditions deter- 
mine the values of the six reactions. 

Case I.—Let the load P be on the span A B at a 
distance kl from the left support, k being any num 
ber less than unity, and | being the length of the 


span. Then, 7 
2 — (8 + 12n — (@® + 12n) Kk + k’) 
8+ 12a 
B=P—A 
C=F=Pk—A 
D=E=—PkK+#+A, 
which are the reactions due to a load, P, on the first 
span of Fig. 3. 4 
Case I1.—Let the load P be on the arm C M at a 


distance kl from the point C, where k is a fraction 
less than unity. Then 
—A=B=—— 
8+12n 
C=B+P @ — k) 
D=E = —F =P k — B, 
which are the reactions due to P on the arm C M of 
Fig. 3. If in these n be placed equal to zero, they re- 
duce to the case of Fig. 2; thus, B + ©, in Fig. 3, 


becomes B in Fig. 2. 
Conclusion, 


The usual method of computing a truss like Fig. 1, 
under live load, is to regard the span A B as a simple 
beam for all loads on that span, while for a load over 
the whole length it is taken as a continuous beam on 
four supports. The investigation here given, how- 
ever, shows that owing to the partial continuity, the 
reaction A, due to the load P, is less than for a simple 
beam. Hence, the stresses found by the old method 
are too large near the ends of the truss, and too smal! 
near the middle pier. 

In all the above instances the theory assumes that the 
supports are on the same level, or rather that the 
truss is without initial restraint with respect to the 
supports, as it is to this case that the condition of 
least internal work applies. This condition, in fact, 
at once determines the reactions for a continuous 
beam of two spans on level supports, giving the same 
results as found by the theorem of three moments. 

When the span A B, in Fig. 3, is not equal in 
length to the arm © M, as sometimes happens, the 
formulas for the reactions become more complicated, 
as they contain a quantity expressing the ratio of 
these two lengths. These formulas have been de- 
duced and will be given in a forthcoming volume on 
higher bridge construction. 

The principle of least internal work, which has here 
been used, is a fundamental one in the economy of 
nature, and during the past ten years it has been 
much employed in the discussion of complex questions 
of stresses. A formal demonstration ef its truth is 
not easy to give, and, like many other concepts of 


((6 + 6n) k — 3k? + k’) 
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echaties its ultimate verification must rest upon 
eriénce: For the investigation of cases of partial 
inuity in drawbridge trusses, it is seen to be a 
iabie principle in establisliing réllavle formulas for- 
reactions, which heretofore have génerally been 
nputed under assumptions known to be _ incor- 
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/ETERMINING THE DEFLECTION OF 
SWING SPANS. 
rhe accompanying cut, with the tabular matter 
‘oneath it, Shows more clearly than a written de- 
ription could do the method of determining the 
flection of an ordinary drawspan. We are in- 
iebted to Mr. Chas. H. Wright, of the Edge Moor 
Bridge Works, for the blueprint from which this 
it is reproduced, This method is to be published in 
he “Manual for Bridge Draftsmen,” which is now 
» preparation by Mr. Wright and Professor Wing 
if Leland Stanford University. 








loads! 150'0°C.to(. of End Pins. 
fon. A=. 893 eile ” 7 
See Aw Appl = 1.34 8Panels, /8°9° 


Example Showing Method of Finding Deflection of 
a Pin-Connectsd Draw Span. 
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some instances with eache of the bitumens mentioned, 


and in other instances leas satisfactory results have 
followed their use. 

Selection involves comparison, and comparison re 
quires a standard. It has lately become a habit among 
boards of public works to require in their specifica 
tions that “the asphalt shall be from the pitch lake cf 
the Island of Trinidad, or any. other deposits which 


i 


may be proved to be equally suitable.” This standard 
is wholly artificial and is also too vague in its speci 
fications to admit of exact definition or 


A very careful personal examination has convinced 


compar. sen 


me that the asphalt deposits on the southern penin 
sula of Trinidad, covering several square miles, amd 


of unkrown thickness, and including 1 famous Pitel 


Like, are practically from ene cotton source, aad 
when equally free from accidental impurities, are one 
and the same thing. Outside of certain limits there 
is no uniformity to the material, either within 

without the lake. Within those limits the entire de 
posits censist of a unique mixture, unlike any other ij 
the world, of bitumen, finely pulverized sand, and 

and water. Some of the best and some of the worst 
streets put down in the country have been made of 


pitch taken from the Trinidad deposits, both within 
und without the boundaries of the iake. The sam: 
may be said of asphalt from the Pacific coast deposits 
An ideal asphalt roadbed would be one hard enongh 
at all temperatures to resist abrasion, tenacious enough 
when cold and firm enough when hot to neither pu 
verize nor rut under ordinary traffic, somewhat elasti«, 
and inert to the action of the atmosphere. Taking our 
country through, from Bangor to San Diego, great dif 
ferences in climate are observed and a corresponding 


~~ Strain. "Area. Unit Strain. Elongation, F.* 
927 « 2*.17 — 000965 -13 on1206 
aB --12.5 13.5 — 927 ~ Tee 000965 4 001295 
2750 « 37.5 _— ic _ 
BD —27.5 10.0 —2750 “37,000,000 - 003820 — 1.79 OCG6820 
6230 < 20 ; Z - 
DE —81.0 13.0 --6230 37,000,000 — 001625 <— 257 015250 
3 375 onT ” 
abe + 8.38 9.2 +. 903 3700.00 .001257 8) 001170 
3720 * 37 5 
cde +58. 15,75 ++ 8720 - ae 005170 + 268 013820 
2140 X 28.17 — ; ibe 
4 ‘ ae 00233: 1.34 03130 
Be +-29.5 13.8 +2140 + 77,000 000 5 a 1 
. 4700 28.17 sie i 
cD —47,0 10.0 700 —-T aw 004900 —1.04 .006560 
1510 X 28.11 oe 
De + 25.5 16.9 +1510 + woo > .001575 0 000000 
Re 156.5 14.5 4.3900 er = + 00000 2.0 008020 


” 


Total deflection at end of span, .054125’ = % 


27 000,0 0 


* Figures in Column F are coefficients obtained by assuming load of 1 at a. 


D EB’ =de— 4” (added to C D for camber) — 3-16” (required to raise end %’’) = 18’ — 


8 9-16". 


9’ — 7-16" = 18’ — 


a Ng | construction D E produced intersects bottom chord at a and loads applied at a produce no 
de. 
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ASPHALT PAVEMENT AS A PROBLEM 1N 
ENGINEERING.* 
By 8, F. Peckham. 


Bvenness and freedom from noise and dirt commend 
asphalt roadways as superior to all others for city 
streets. In the United States asphalt pavements con- 
sist practically of artificial asphaltie cements made 
from asphalt brought from the Isat of Trinidad, The 
bids that dre sttbmitted to boards of public works 
often include Bermudez asphalt from the state of Ber- 
mudez on the mainland of Venezuela, opposite the 
Isiand of Trinidad; California asphalt from the nelgh- 
borhood of Santa Barbara, on the Pacific coast, amd 
Utah asphalt, from several localities in Utah. 

Asphaltum is one of the most imperishable sub- 
stances in nature. Among the oldest monuments of 
human industry that survive from the most remote 
antiquity ate constructions of asphalt. Silos and cis- 
terns in Egypt and Arabia petrea from 2,000 to 5,000 
years old are still intact. Notwithstanding the hoary 
antiquity of its use, no thorough scientific investi- 
gation of asphaltum has ever been made to my knowl- 
edge. It is apparently assumed by some that solid 
bitumens are identical wherever found, and conse 
quently can be substituted for one another. Well- 
known facts discredit such an hypothesis. In the ab- 
sence of scientific data it is therefore wholly upon the 
results of experience that any differences can be es- 
tablished. It is also probable that large geographical 
areas that include similar, if not identical, geological 
phenomena, will be found to furnish a practical basis 
for classifying asphalts. 

From these considerations it follows that in the 
United States the methods employed and the practical 
applications of those methods, by which a natural as- 
phalt is converted into an artifical asphaltic cement 
are of equal if not greater importance than the selec- 
tion of any particular bitumen. The importance of 
this consideration is still further emphasized by the 
undisputed fact that good streets have been made in 





_* A paper read before the Society of Engineers of the 
University of Michiga:.. 





difference in the manipulation of any given asphalt is 
required. No aaphaltum in any locality has been found 
to give results ideally perfect, although the best streets 
laid have proved to be nearly so. 

All asphaltum in its natural condition contains 
water, and in most instances bits of wood and oth» 
foreign matter, which has to be removed by a process 


called refining. As Trinidad asphaltum is soe largely 
used, we will follow a cargo from the island deposit to 
the street. The large company controlling the like 


load their vessels by means of a tramway and pler 

The deposits outside the lake are shipped by means of 
lighters. When freshly dng, the pitch is saturated 
with water, cuts with a knife like cheese, and is of a 

brown color. As the water dries out, the color be- 
comes bluish back and the bitumen becomes harder. 
If left in the sun it will met and flow. In the hold 
of a vessel, before it reaches New York, the pieces 
have coalesced to such an extent by heat and pressure 
that it is necessary to dig it out of the hold with pick 

axes, and it has become nearly solid. On shore it is 
put into large open vessels holding several tons, in 
which it is heated by means of a carefully constructed 
system of flues by indirect heat. As the water evap 

orates and the pitch melts, more crude materia! is 
added until finally the vessel is nearly full of a mass of 
melted pitch, upon which float more or less fragments 
of partly decayed wood, that are mixed with the crude 
pitch. At the same time a part of the mineral matter 
settles out. After settling for several hours the dirt 
that floats is skimmed off and the refined pitch is 
drawn off from above the earthy matter that has set- 
tled. The refined pitch contains about 56% of bitu- 
men, the remainder consisting of earthy and vegetable 
matter. It is of the greatest importance that while 
the pitch should be completely melted, it should not be 
overheated or heated any longer than is necessary, as 
heating slowly converts the bitumen into a substance 
which is more or less insoluble in such substances as 
are available for use as a flux. The refined piteb is 
drawn off into barrels and allowed to cool. It is a 
brownish black, somewhat elastic solid, which breaks 
with a conchoidal fracture and may, without much dif- 
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ficulty, be reduced to a brown powder his refined 
pitch is next irried to the p e Where it is to be 
used, When it is broken up and again melted in open 
keitios To every loo [bs fp 1 from 1 to 20 lbs 
of pe , Wm <i , s l natertal = 
vdded, and ew is heated f several hours with 

mstant agitatlo mtil the tw ire perfectly blended 
This is i sphaltic cem Which is used in come- 
pounding the asphalti nixt s f t mul bed. | 
the wearing surface t sand and stone dust are 
mixed with it, giving a prey i f itumen to 
earthy matt f alo le 12 SS mw rhe mix 
ture is evenly spread o ee stres ind should be 

ed hot id made st 8 up is possible It 

is admitted that pet eum resid i is i desirabl 
material t¢ ise us a flux it sickle ious of rhomy 
eul to iis very extended tH ig eating is 
to be irefally avoided ia 1 bowree f hnieal 
skill is required to d i udu of the 
process 1 orde } i es . 

While the refined asphalt detiy 1 1 works 
may be said to be of fairty unif puality he flux 
ing material is much less uniforn tnd skill and good 
judgment are required to produce from these con 
Stantly varying materials a result that sha be a su 
cess, It would seem as if the interests of the con 
tractor would insure such careful attention to these 
matters that the attentive oversight of a city engineer 


would be almost a supertluity, but I have la ely learned 


through the Minneapolis papers tl e of the larg 
est concerns in the country engaged in the business of 
laying asphalt pavements has excused the in perfec 
tions of an especially unsatisfactory job in that city, 
on the ground that the foreman engaged upon the job 
was drunk. If a drunken foreman can spoil a street 
presumably laid with the best Trinidad lake asphalt 
the importance of manipulation over and above any 
selection of material is again emphasized 

The roadbed should be made as compact as possible 
Po sure this) th quartz-sand should be fine and 
sharp. I am aware that a certain amount of pow 
dered limestone is required by many specifications. I 
do not know why I do not understand in what man 


her powdered limestone can act, except it be as finely 


divided mnera matte ind wn mechanically; fine 
quartz-sand woud be mo suited to the action 
of the elements and the filth of streets, and would 
therefore be better in my judgment In order to se 
cure the best results from rolling, the material should 


be kept hot as mg as possible This vlsidcration 
renders the laying of asphalt pavement in celd weather 
undesirable For instance, you will hear the excep 


tionally bad quality of the pavement laid a few years 
ago on Eighth Ave., New York city, ascribed to the 
kind of asphalt used I have been informed that the 
mixture used on that street contained only 8% of bi- 
tumen, and that it was laid very late in the season, 
the hot mixture being often dumped upon concrete 
filed with frost and covered with ice. Of course It 
was impossible to compact the asphaltic mixtures un 


der such conditions A tilm of water lay between the 
binder and the base, preventing contact between them 
and establishing destructive conditions for the struet- 
ure Some of the worst failures 1 asphalt pave- 





ments have occurred in San Francisco, when the 
pavement was laid in exceptionally wet weather, and 
this with materials that under favorable conditions 
have produced highly satisfactory streets. 

The chemical constitution of asphaltum presents a 
wide field for scientific research, upon the results of 
which, no doubt, differences of great value in tech- 
nology will ultimately be based. At present, however, 
judgments are of necessity based upon large y empir- 
ical data, that, combined with experienee, offer us only 
certain land-marks to steer by. Guided by these 
landmarks I think we may safely make the following 
assertions: 

(1) Other things being equal, natural bliumens, or their 
mixtures, are always to be preferred to artificial pro- 
duets resembling them. 

(2) Natural mixtures of bitumen with sand or lime- 
stone are to be preferred to any attempts to imitate 
them artificially. 

(3) The products of processes requiring low tempera 
tures are to be preferred to those requiring more ele- 
vated temperatures. 

(4) A natural semi-fluid bitumen is always to be pre 
ferred as a fluxing material to any artificial product of 
high temperatures. 

) The selection of a suitable flux regardless of 
cost is of more importance than the selection of any 
natural asphaltum with which to mix it. 

(6) Any natural asphalt at present in use is likely to 
produce satisfactory results in the hands of a respon- 
sible and skillful manipulator; while any materials 
that can be selected, in careless or ignorant hands, 
will furnish results of little or no value 

(7) An asphalt pavement properly constructed Is in 
every. respect a comfort to those who can enjoy Its 
benefits, being of its kind, like John Keats’ poems, 
“a thing of beauty and a joy forever." 
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The great expense entailed in constructing in- 
take tunnels and surface cribs for the water-works 
of some of our large Western cities suggests the in- 
quiry, Why are not submerged intake pipes and 
cribs more extensively used? It is reported that 
the city of Chicago must expend a large sum of 
money in repairing one of its surface intake cribs, 
and it has already spent millions of dollars for 
tunnels and cribs together. Milwaukee has very 
materially lessened the expense of constructing a 
new intake by carrying a tunnel out to deep 
water, about 3,000 ft.. ending it in a submerged 
crib for emergency use, and extending two parallel 
lines of 5-in. east iron pipe from this crib for 
about 5,000 ft., where each terminates in a 
submerged crib, The submerged pipe does not be- 
gin until in fairly deep water, and was designed 
to be laid in a trench dredged to a depth of 8 ft. 

In some localities it might be safe to make the 
whole intake a pipe, laid in a dredged trench, thus 
saving a part of the great expense of tunneling, 
and probably lessening the risk to life. Even if 
tunnels are used, the submerged rather than the 
surface crib may be employed, and that with a 
great saving in maintenance and operating ex- 
penses, Such a course avoids, or at least mini- 
mizes, trouble with anchor ice and damage by 
wind and wave, and does away with a light- 
house and the expense of its maintenance. Sub- 
merged cribs were recommended by Mr. Edw. B. 
Guthrie, Assistant Chief Engineer of the Board 
of Public Works of Buffalo, N. Y., after a per- 
sonal inspection of the cribs on the great lakes 
during this past winter (see Engineering News, 
May 9, 189), for abstract “of extended report on 
this subject). Mr. Geo. H. Benzenberg, M. Am. 
Soc. C. E., City Engineer of Milwaukee, recently 
expressed himself to a member of the staff of 
this journal as well pleased with the submerged 
intakes and pipe put down under his direction for 
that city, and as convinced of the general advisn- 
bility of this plan under proper conditions, Mr. 
(iuthrie states in the report mentioned above that 
a submerged crib has been used with success at 
Toronto. We should be pleased to receive records 
of the experience of others on this subject of 
submerged intakes and cribs in the great lakes. 
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The serious rear collision between a runaway en- 
gine and a crowded excursion train on one of the 
railways from Brooklyn to Coney Island, which 


is recorded in another column, is naturally being 
taken by the daily papers as a text upon which to 
preach about the safety equipment of railways, 
and, as is often the case, they are in many par- 
ticulars barking up the wrong tree. The facts 
of the case appear to be that a pusher engine, in 
backing down to the yard after helping a heavy 
train over the hill, collided with a train of empty 
cars, owing to the breaking of the latch spring 
on the throttle lever, and that after reversing the 
engine the engineman and fireman jumped. This 
first collision is said to have smashed the cab in 
such a way that the engineman could not have got 
control of the engine even if he had remained 
upon it. Be this as it may, the engine with throttle 
open started down the main track and ran into 
the rear of an excursion train standing at a sta- 
tion about three miles away, with the result that 
four cars were wrecked and burned, and about 60 
person seriously injured, one at least of whom has 
since died. The blame is in some cases put upon 
the engineman for jumping, but this seems hardly 
reasonable under the circumstances, and while he 
would have undoubtedly been praised had he stuck 
to his post, he can hardly be blamed for jumping 
when a collision was imminent. The company is 
also blamed for not having a switeh at the station 
where the accident occurred, so as to divert a 
runaway engine from the main track; but if there 
was no traffic requirement for a switch, there was 
ho reason to put in a switch to provide for the 
unlikely event of a runaway engine. Such a 
switch, necessarily a facing switch, might itself 
have been the cause of an accident, in which case 
the company would have been blamed for putting 
in switches that were not necessary, Even had 
there been a switch, it is a question whether there 
would have been time to get it open in the two or 
three minutes which elapsed from the time the 
runaway started up the track until it struck the 
rear of the standing train. 

The matter which seems to call for most search- 
ing inquiry is the construction of the locomotive 
itself and the action of the engineer when the 
break to the throttle occurred. The most surprising 
statement is that the throttle flew open when the 
latch spring broke! Every locomotive throttle 
should be unbalanced enough to close itself when- 
ever it is not held open. Was the engine equipped 
with air brakes on its driving wheels, and were 
these adjusted to give a high percentage of press- 
ure? If so, did the engineer apply these brakes 
with their full force before jumping from his en- 
gine? Had he done this it seems unlikely that the 
engine would have acquired such speed in_ its 
runaway course. It may be pointed out also that 
if the engine was equipped with a blow-off cock, 
the boiler might have been blown off and the en- 
gine stopped if the engineer had remained on his 
engine long enough to have reached it. Runa- 
way locomotives, caused by a slight collision or ac- 
cident jarring the throttle open, are not a new 
thing in the record of railway accidents. The un- 
fortunate accident on the Sea Beach road should 
cause Superintendents of Motive Power and Mas- 
ter Mechanics to investigate the throttle valve de- 
tails in use on their engines, and make certain 
that no chance exists for such an accident on the 
machines under their charge. 

While a few English engineers are paid roundly 
for their services abroad, especially when engaged 
as consulting engineers, other English engineers 
on regular duty in foreign parts are none too well 
rewarded, according to information from Singa- 
pore. That city is in need of a municipal engineer, 
and being remote from the great professional cen- 
ters, and, as a consequence, from consulting engi- 
neers, needs a very capable and experienced man. 
The former City Engineer received a salary of 
$5,000 per annum, none too much when the duties 
imposed and the unhealthy character of the coun- 
try are considered; but the Governor considers 
this salary altogether too high for a mere engineer 
and wants to cut it down to about $4,000 per 
year. This latter sum, according to the “Straits 
Times,” is somewhat less than is paid to several 
of the Governor's assistants, whose chief intellect- 
val employment is practically confined to tying 
bits of red tape around official documents, The 








Governor, no doubt, can find a $4,000 engineer 
Singapore; but some time after he has found 
he may also find urgent need for the services . 
high-priced consulting engineer, brought out f;. 
England, to remedy the blunders of the cheayn 
man. This may be diplomatic economy: but 1) 
experience of those who pay the bills is against 
Efficient officers are worth adequate salaries. 4 
this rule applies with especial force to engines». 
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According to news accounts, the Hamburz 
American Packet Co. has ordered from Harland \ 
Wolff, of Belfast, a twin-screw steamer of 20.14%) 
tons. This vessel is intended primarily for freig)): 
but accommodations will be provided for 200 fiys; 
class and 1,500 steerage passengers. No detsils 
are given as to the power which will be put 
this new ship; but the interesting point is th, 
growing tendency to increase the tonnage of thes. 
ocean liners. The 19,000 registered tonnage | 
the ill-fated “Great Eastern” of 1858 is to be su) 
passed by the new ship, if by 20,000 tons is ment 
eubic load capacity, and not displacement. \s 
the claim is made that the new ship is to be the 
largest in the world, tonnage is probably indi 
cated, for the ‘‘Campania” has already 21,000 tons 
displacement with 13,000 tonnage proper, and thi 
“Great Eastern’ measured 32,160 tons on that 
basis. These enormous ships are made possible by 
the great advance of the last 40 years in engine 
and ship building and the decrease in the time spent 
in crossing the Atlantic and the relative economy) 
in fuel consumption due to the improvement in 
engine-building. While the “Great Eastern” has 
not yet been surpassed in length and beam, these 
figures being 691 ft. over all and 82% ft. beam, 
as compared with 620 ft. and 65 ft. for the “Cam- 
pania” and “Lucania,” the engine-power of Bru- 
nell’s great vessel was absurdly inadequate as 
compared with that of modern steamships. The 
total I. HP. of the “Great Eastern” was 2,000 or 
2,600, as given by some authorities, while that of 
the “Campania” is 31,000 I, HP. 

But while the difference in the power available 
to force the huge hulk through the water then and 
now is sufficient in itself to account for the failure 
of the monster of 1858, other causes have been 
at work in this interval of 30 or 40 years which 
materially :.ffect transatlantic traffic and the size 
of the ships employed in it. The most potent of these 
is the development of the interchange of goods 
between the two sides of the Atlantic and the 
wonderful growth of travel. No steamship com- 
pany could afford to invest the millions a large 
modern ocean-liner costs to build and to operate 
unless it could reasonably hope for paying loads in 
both directions and found the conditions favor- 
able for carrying as much as possible on one ship 
and in one load. That this last 20,000-ton ship is 
to be primarily a freight carrier is a sufficient in- 
dication that careful business men believe these 
conditions exist and can be further developed. On 
a basis of tonnage alone carried by American and 
foreign ships entering ports of the United States, 
we find the total amount has risen from 4,338,255 
tons, in 1858, to 18,180,480 tons in 1892; a good 
index of the increase in traffic possibilities in that 
interval, and not taking into account the growth 
in the export trade from the United States. 

Another and quite as important a factor in the 
development of steamships is the decreased cost of 
shipbuilding since 1858, due to the introduction of 
Bessemer and open-hearth steel, and the perfec- 
tion of processes for making ship-plates, and also 
the wonderful advance in engine and boiler design 
and construction. Forty years ago iron plates 
were alone available, and they cost vastly more 
than steel plates do now. The marine engines 
of that day were so lacking in power and econ- 
omy of operation that it is little to be wondered at 
that ‘the “Great Eastern” was commercially a 
colossal failure. The steamships of 1858 were 
handicapped by first cost and by waste in running 
expenses, and not being able to compete with the 
vast fleet of cheap sailing vessels of that day in 
‘arrying goods, there was comparatively no bus- 
iness to maintain them. As showing the extent 
of this competition between wooden hulls pro- 
pelled by sails and the wooden and irgn steamers 
of the merchant navies of the world, say, in 1860, 
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it is sufficient to quote from Mulhall, who gives 
approximately the tonnage and carrying power 
of merchant navies at various dates, Out of a 
nominal total tonnage of all vessels in 1860, steam 
represented only 1,714,000 tons, while the com- 
bined carrying power of the merchant ships of the 
world at that date is put at 21,750,000 tons, This 
shows the comparatively small share of the world’s 
trade conducted by steam 45 years ago; and this 
proportion was still further reduced when the pas- 
sage of the Atlantic alone is considered. Statis- 
tics are not at hand to exactly indicate the change 
in conditions in the transatlantic trade to date, 
but in 1888 the steam merchant marine of the 
world measured about 9,040,000 tons, and these 
figures have increased since then to such an ex- 
tent that the great bulk of the trade across the 
Atlantic is now handled by steamers, either by 
cheaply-built ‘‘tramps” or the enormously costly 
steamships of the regular lines. The late order 
of the Hamburg-American Company indicates that 
the vital mistake made by Brune) was not that 
his ship was too big, as many charged, but that 
it cost too much to build and to operate, and for 
these reasons the “Great Eastern” could not se- 
cure even a fair share of a comparatively small 
trafic which was then more cheaply handled in 
sailing ships. He was ahead of the engineering 
design and ship manufacturing facilities of his day, 
as well as of the trade in sight. 

euieeniniiecinmeaiimnnidimenianidinindils 
BACKFILLING TRENCHES IN CITY 
STREETS. 

In our department of “Letters to the Editor’ this 
week, Mr. S. Whinery, M. Am. Soc. C. E., calls at- 
tention to a matter which deserves the careful con- 
sideration of all engineers and contractors who 
have to do with work in city streets. There is 
probably not a city in the country which boasts 
any paving at all in its streets in which more 
or less injury has not been done to the paving 
through the settlement of improperly-filled trenches. 
Existing specifications for street work, as Mr. 
Whinery points out, treat this matter very in- 
adequately. It is common enough to find flushing 
specified as a means of settling the backfilling 
without regard to the character of the soil, and the 
poor results which are bound to follow the forma- 
tion of a deep pool of clay mud in the center of a 
street are evident enough. On the other hand, the 
requirement of so many rammers to so many 
shovelers is equally unsatisfactory. An amount 
of ramming which may be entirely sufficient at one 
point may be wholly inadequate at another point 
only a short distance away; more ramming may 
be needed when the filling begins, in order to pack 
the dirt properly around the pipes, than when the 
ditch is nearly full. The contractor may easily 
evade the requirement by putting his best hands 
at work as shovelers and second-rate men as ram- 
mers. If such a clause exists in the specification 
the contractor and the engineer over him will best 
perform their duty by ignoring it, and giving to 
every part of the work the ramming which it re- 
quires for proper solidity. 

Mr. Whinery suggests that in place of these 
requirements the specification should compel the 
contractor to put back into the trench all the dirt 
that he takes out of it. Perhaps this would 
be a better way of reaching the desired end than 
either of the two methods in common use which 
are criticised above; but it is by no means an ideal 
stipulation. In the first place, it is evident on 
slight consideration that Mr. Whinery’s proposed 
rule will not work in extreme cases. For ex- 
ample, in Convent Ave., New York city, the en- 
tire flow of the new Croton Aqueduct is carried be- 
neath the street surface in eight 48-in. cast iron 
pipes. Manifestly in such a case it would be im- 
possible to get back into the trench all the dirt 
taken out from it. Nor need we take such an ex- 
treme case as an illustration. Sewers of 4 to 10 
ft. in diameter are becoming not at all uncommon 
in many of the larger cities, and the street grades 
often necessitate bringing them close to the sur- 
face. Electric subways occupy a large amount of 
space and are laid in quite shallow trenches. Water 
mains of 40 to 60 ins, diameter appear to be a 
future necessity to equalize pressures between dif- 
ferent parts gf such densely-populated cities as 


New York and Chicago. All these are examples 


of cases in which a contractor might find it abso 


lutely impossible to carry out Mr. Whinery’s pro 
posed requirement. 

On the other hand, if we take the opposite cas: 
of a deep trench with a small pipe, is it certain that 
putting back in the trench all the dirt taken out 
will result in solid filling? The matter of the 
shrinkage of earthwork jis one on which published 
data vary very considerably. Trautwine gives 
S per cent. for gravel or sand to 25 per cent. fot 
puddled clay as the percentage of shrinkage to bv 
expected in earthwork. If these figures be a¢ 
cepted as correct, a contractor for street trenches 
would have to make a good-sized borrow-pit some 
where, if he did his backfilling in such a manner 
that no future settlement would occur. 

Nor are these the only objections to such a re 
quirement as is proposed. While contractors as a 
class, we believe, aim to carry out just and rea 
sonable requirements in a specification, such an 
instrument should be drawn always with a view 
to controlling and getting good work out of the 
unserupulous contractor with whom the engineer 
may have to deal, and whom it will require all 
his abilities to control, 

Suppose an engineer who has to deal with such 
a contractor finds that a trench is being filled 
without ramming. His hands are tied if the con 
tractor can show at the conclusion of the job that 
all the dirt is removed from the street surface—a 
thing which he can easily accomplish by carting 
away a few loads of dirt while the trench is open. 
Even barring such a resort by the contractor, one 
can easily imagine him appealing to a board of 
works or a city council, by all the power of a 
political pull, to prove that the engineer's require- 
ment that he should put back into a trench all the 
dirt he had taken out was impossible of fulfill- 
nent. 

It would certainly be a most gratifying thing if 
some simple requirement like that proposed by Mr. 
Whinery could be found for specifying in what 
solid backfilling shall consist; but at present we 
can see no better thing to do than to leave it, as 
so many similar things have to be left, to the judg- 
ment of the engineer, A > requirement that the 
backtilling of the trenches shall be solidly packed 
and rammed, to the satisfaction of the engineer, 
seems, on the whole, the best method of securing a 
fair quality of work. 

There is another phrase of this question which 
equally deserves discussion here, and that is the 
contractor’s side. It must be plain that no im 
mediate and sweeping reform in this matter is 
likely to be made. Contractors, when they bid on 
work, bid on the understanding that it is to be 
done in the manner in which such work has been 
and is being commonly done. It would be manifestly 
unfair when a man has bid on work on that under- 
standing to subject him to a materially larger ex- 
pense for packing the dirt in the trench. If an engi- 
heer proposes to be especially strict in this matter, 
he should make his intentions plain to all bidders 
before they prepare their bids. They will then 
know just what they have to expect, and can 
estimate accordingly. 

With the best intentions on both sides, how- 
ever, and the most clearly-drawn specifications, 
there will probably be more or less friction between 
engineer and contractor over this matter, and 
trenches will not be properly filled until we sub- 
stitute machinery for hand labor for this class of 
work. It is, indeed, an anomaly in these days 
of the universal application of machinery that 
hand labor should still be employed for so la- 
borious but simple work. There is an opportunity 
here for the makers of contractors’ machinery 
of which they will do well to take advantage. It 
ought to be no very difficult matter to design a 
light, portable rammer, which, with the attend- 
ance of a single man, would ram the earth so sol- 
idly in backfilling that future settlement would be 
impossible. Such a machine might be similar to a 
pile-driver, with a low frame, but a preferable 
type would appear to be a direct-acting steam ham- 
mer, capable of doing rapid work and of being 
moved easily about to direct its blow to any desired 
point. , 

It is true that the application of such a ma- 
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chine to packing trenches excavated by the common 
method would involve many difficulties, but. the 
use of trench machines is extending se rapidly that 
it seems likely that a treneh work of Vv mueni 
tree Will, befor ne Ive executed by them 
Where this method is used it should be a eom 
pairatiy Iv easy matter te mount some sort of steam 
ratmmer on the ta‘l doof the trestle, which would 
solidly pack the filling as fast as it is dumped by 
the buckets, 

We hope that Mr. Whinery’s interesting letter 
may so draw the attention of engineers to this 
Important matter as to lead a reform in the matter 
of packing street trenches. If the engineers insist 
on better work, we may be sure that contractors 
will not be slow to meet the demand and to 
troduce machinery caleulated to necomplisth the 
work in the most satisfactory manner and at th 
least expense, 

a ES 





LETTERS TO THE EDITOR 


RESISTANCE OF FLAT CAST TRON PLATES To 
BURSTING PRESSURES 











Si The following ties, bey lute M olin tf . 
= fo he thick ~s of fl st 
bursting pressures JN lv ‘ 

i Pock Book f M ' Bug 

Rule for Square Plates Multipty sid feet fo 
decimals of a foot) by one-fou of * pressure in 
pounds, and divide by Soo mes th sid ies 
The quotient is the square of the thick ss in ii “ 

Rule for Circular Plates.Multiply 11-14 of the dl 
ameter in fee by one-fou 1 of the pressure on 
plate in pounds Divide by SO times 11-14 of ed 
ameter in inches Ex e square 

After giving an exemple under each le, M Eriecs 
son remarks: “A great mathematician would cov half 
t dozen sheets with figures to solve this problem 

I doubt this statement, for any competen mathe 
matician would at least have known tha > sitisfae- 
tory theore il solution of the problem has yet been 
obtained. But what did M Mricss. iimseif know? 
A very slight exa ttle , ex 
may be combined into one, thus 

Rule for Either Square or Cireular Plites.--Multip 
the area of the plate in square hes by the press 
itt pootrneds poe square inch Divide the produet by 
1800 and the square root of @ quothe will be the 
required thickness in inches 

Every engineer will see at a glan val iis rul 
cannot be r for both square and circular plates, and 
it would be interesting to know if it is even approxi 
mately correct for either of them Bu f Mr. Erics 
son’s rules are to be used at all, they can be put into a 
more convenient form by writing, for squa plates 

- O.0O405 Sv p, 
And for circular ones, 
r O.00489 Dy p 

where T is the iickness of the plate, S the side of the 
square, and ID the diameter of the circle, all in Inches, 
while p is the pressure in pounds per square Inch 

Mr. Ericsson's examples are: 1, Required the thick 
ness of a plate 5 f square to resist a pressure of 30 
Ibs. per sq. in.; and 2, Required the thickness of a 
plate 5 ft. in diameter to resist the same pressure 
The solution by the above formula is vo 5.477. 


Then for the square plate: 


T 0.00495 ~« GO ~ D.ATT 1.627 ins. 
And for the circular plate, 
T OWMSD » GO x FATT 1.448 ins. 


less than one- 


quarter of the figures used by Mr. Eriesson. But why 
should any one design such large plates of uniform 
thickness throughout? 
Very respectfully, Wm. Harkness. 
Cosmos Club, Washington, I. C., Aug. 5, 1896 


Thus the thicknesses are obtained with 


CONCERNING THE NORTH SEA AND BALTIC 
AND THE SUEZ SHIP-CANALS. 

Sir: In your editorial columns of Aug. 22 you made 
some corrections relating to the Suez and the North 
Sea and Baltic canals. Referring first to the former 
I wrote from official sources of information a review 
of the Suez Canal for “Johnson's Universal Cyclopedia,” 
published in 1886, under the ; ‘ral head of “Ship 


Canals." Before using the article I sent a manuscript 








copy to Count Ferdinand de Lesseps for his criticism 
corrections and suggestions. I still have his letter of 
Aug. 8, 1885, in which he heartily approves, without 
any suggestion of change, and I therefore concinded 


tly stated on pp. 189-192, 





that the facts were corre: 
vol. VIL, of that work. 
Concerning the amount of excavation, I there said 
on p. 192: “This (barrier Leyond Chalouf) was cut away 
on Mar. 18, 1869, and completed the excavation for the 
eanal, the total of which was 80,000,000 cu. yds." This 
is cbout all that can be given with any accuracy on 
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this subject, as the canal was at that date and for 
several succeeding years in an imperfect condition; in- 
complete both In depth and width. 

In the year prior to the date of my article (1884-85) 
the material excavated in the canal and accessory 
works amounted to 1,641,156 cu. yds. It must also 
be borne in.mind that the sandstorms, moving across 
the axis of the canal, have made continvous dredging 
necessary from the beginning. The canal has been 
widened and deepened over the original width of 22 m. 
(72.16 ft.) on the bottom, and depth of 8.5 m. (27.88 ft.) 
to 33 m. (108.2 ft.) bottom width, and 9.50 m. 1.2 
ft.) depth. The slopes in the sand are 5 base to 1 in 
height, and the area of prisms is 8,240 sq, ft. This 
enlargement is practically completed. The length of 
the canal is a little over 160 kilometers, or 90.0 statute 
miles. The total cost of the original work was $5,- 
000,000; but much of this was due to political obstruc- 
tion placed in the way of the work through the op- 
position of the English government. It would be 
manifestly misleading to attempt to calculate the cost 
per cubic yard of excavation to be used as a basis 
for other work similarly situated physically. 

As to the North Sea and Baltic Canal, Mr. J. Fulsch- 
er, Engmeer and Member of the Imperial Board of 
(‘anal Commissioners, wrote a detailed and illustrated 
account of this work for the International Congress of 
Engineers, Division A, Civil Engineering, and this was 
published in the “Transactions of the American Society 
of Civil Engineers’ for 18938. Although this account 
was written two years ago, it is practically correct in 
its details. The latest Information I have Is given in a 
private letter from Mr. Fulscher, of March of this year, 
and supplements the former description, answering. as 
it does, some specific questions, which the writer sent 
to him through Mr. ©. O. Gleim, of Hamburg. Prob 
ably neither of these gentiemen would object to giving 
the information In order to correct any erroneous state- 
ments about the work, or to supplement previously 
published facts. 

The questions sent and the answers received were as 
follows: 

41) Height and difference in time of tide at each end? 

(Answer.) The normal range of tide at Brun’s buttel ‘s 
2.79 m. <At the eastern end, at Haltenau, there is no 
regular discernible tide. 

2) Estimated velocities without tide locks? ¢Ans 
wer.) There is practically no current beyond the gates, 
or at most, a very slight current. The tidal gates on 
the Elbe are open only when high water in the Elbe, on 
the ebb, is below the surface of water in the canal; 
then there is an outward current with a velocity never 
exceeding 0.30 to 0.40 m. per second. The gates at 
the eastern end are usually. Open, and are only shut 
when the water in the ‘Kiel harbor rises or fal’s 0.5 
m. above or below the normal level. At this entrance, 
also, the velocity of the current, in or out, never ex- 
ceeds 0.30 to 0.40 m. per second. 

(3 and 4) As to sectional area of the canal in differ- 
ent materials, bottom width, slopes, depth, etc., the 
questioner is referred to the official plans. 

i) Types of dredges used and daily output of each in 
each kind of soil? (Answer.) For excavating purposes, 
28 excavators or steam-shovels, working in the dry, 
were employed, and 30 dredges proper for mud, ete. 
Most of the excavators were supplied by the well- 
known Lubecker Machine Works, of Lubeck, and only 
three came from Holland. The Lubecker machines 
had a capacity of from 120 to 180 cu, m. per hour, ac- 
cording to the material excavated. The Dutch shovels 
were only adapted to work in light material, but in 
sand they excavated about 200 cu. m. per hour, In 
hard bottom the Lubecker shovel was preferred. The 
majority of the floating dredges were scoop-dredges; 





though some suction dredges were used. Their output 
varied with the size and power of the machines and 
with the material removed. The larger dredges, working 
lay and night in a hard clay. bottom, removed from 
25.000 to 35,000 cu. m. per month. In light sand and 
marsh mud the ouutput was considerably more. 

i6) Total length of canal? (Answer.) The canal is 
marsh mud the output was considerably more. 

(7) Estimated speed of large steamers (Answer.) 
The allowable speed of steamers and tugs in the canal 
is fixed at 10 kilometers, or 6.2 miles per hour. 

(8) How many locks, and size and lift of same? 
(Answer.) Besides the double-locks at both ends, at 
Brunsbuttel and Haltenau, there are other locks not 
belonging to the canal proper. The end locks, for more 
rapid service, have two smaller chambers, and to en- 
able vessels of 14% ft. draft to reach the old harbor 
at Rendsburg, on the canal and about 20 miles from 
Kiel, there is, in the north bank of the canal, a lock 
68 m. long by 12 m. wide. 

(9) Width of berm between top of slope and spoil- 
banks? (Answer.) This width is usually considerable, 
but does not exceed 38 ft. 

aio) Total estimated cost and time of construction? 
«Answer.) The estimated cost is 156,000,000 marks, or 
$37,128,000; and the time expended in construction was 
eight years. i ‘ 

(11) Distance eaved around the Denmark peninsula? 


(Answer.) As compared with the natural sea-route by 
way of the Skage, the saving in distance is as follows: 
For the eastern coast of Scotland, 84 sea-miles; for 
London and the harbors of Holland, 237 sea-miles, and 
for Hamburg. 425 sea-miles. (Note.—The English Ad- 
miratty sea-mile is “about’ 1.161 English statute 
miles.) 

Photographs showing progress during construction 
and of all the dredging machines may be procured 
from Constable & Kuackstedt, at Hamburg, Germany. 

Yours truly, E. L. Corthell. 

North Egremont, Mass., Aug. 27, 1895. 








BACKFILLING TRENCHES IN STREETS. 

Sir: In your issue of Aug. 22 (p. 122) Mr. Fremont 
Hill, C. E., has called attention to a matter the im- 
portance of which, judging from the practice current 
in most elties, is very much underrated by municipa! 
authorities, Unless compelled to do otherwise, it is 
the universal practice of plumbers, gas companies, 
water companies, and others having occasion to lay 
pipes in unpaved streets to merely cast back loosely 
inte the trenches the material taken out of them, heap- 
ing it into an unsightly ridge over the trench, and 
trusting to travel and the elements to restore the street 
to its original condition, In the mean time the damage 
and inceonvenieace to the people living on, or using the 
street, will invariably have amounted to a sum that 
would have paid twice over for the proper refilling of 
the trenches. 

It is considered desirable, and is generally required 
by the city authorities, that all kinds of underground 
constreetions shall be completed several months, at 
least, before the street is paved, in order that the back- 
tiling of the trenches may have time to “settle” before 
the pavement is placed over them. This idea cf a 
proper restoration of the street by “‘settling’’ is a snare 
and a delusion. By settling it is, of course, meant that 
the ground thus disturbed and loosely filled back, will, 
in time, attain a sufficient degree of compactness to 
render it safe as a support for a pavement. Without 
going into tiresome details, it is sufficient to say that 
while the back filling of trenches in certain materials, 
and under certain conditions, may become fairly well 
compacted in a few months by travel and natural 
causes, others under different conditions may not be- 
come sufficiently compacted to make a safe foundation 
for a pavement for many years, and, in some cases, 
hever, 

Deep sewer trenches loosely backfilled, which had 
apparently after several years time become well com- 
pacted, and which have failed to yield under a heavy 
road roller, have frequently been found after several 
years had elapsed to have settled away from the pave- 
ment laid over it, damaging or destroying the pave- 
ment, and making necessary expensive repairs. IT have 
known this to occur over old sewer trenches where the 
pavement Was not laid until more than five years after 
the sewer trench was filled back. I am sure the ex- 
perience of every one who has carefully observed the 
facts will support the assertion that it is never safe to 
depend on natural settling to secure the proper com- 
pacting of the refilling of trenches. That conelusion 
established, the question at once arises, What is to be 
done to secure the proper compacting of trenches so as 
to prevent the inconvenience, damages, and pavement 
repairs referred to above? There is only one answer, 
and that is, the backfilling must be properly done when 
it is done. And what does properly doing it involve? 
Since the object is to secure a sub-foundation for the 
street of uniform strength and compactness, the answer 
must be that to properly refill a trench is to restore it 
to its original condition as nearly as may be: that Is. 
the earth or other material with which the trench is 
filled must be made as compact and solid as the undis- 
turbed material on either side of it. 

There can be no gainsaying this conclusion, though 
there may be wide difference of opinion as to the best 
method of bringing about the desired result. That 
method will depend on the nature of the material, and 
the conditions of the work to be done. Thus, if the 
material is sand or gravel, and the surrounding ma- 
terial is pervious to water, so as to drain the trench 
readily, thorough flushing with water will properly 
compact the material so that no trouble will be ex- 
perienced from further settling. Thorough flushing 
does not mean the filling up of a deep trench with dry 
or moist sand or gravel, and then turning a gentle 
stream of water into it until it is full. Trenches thus 
filled will afterward invariably settle more or less. The 
sand or gravel should be filled in in layers not over one 
foot deep, and each layer flushed with water from a 
nozzle, so that the water will have some power to move 
and arrange the particles of sand or gravel into a mass 
having the least volume of voids the material is capable 
of forming. 

In clay or clayey soils the treatment must be en- 
tirely different. Flushing with water prevents rather 
than assists consolidation in such soils, particuiarly if 
the surrounding soil is impervious, for then the trench 
is transformed into a trough filled with water and mud. 
One has only to observe the mud holes in a dirt road 
to satisfy himself of the utter futility of attempting to 


compact clay trenches by filling them with ware 
have examined such trénchés years after they had 
so filled and “compacted” (%) only to find tha: 
were still a mass of soft mud, into which a cry 
would almost sink out of sight by its own weight 

In the case of all material other than sand 
gravel, backfilling can only be properly and sati- 
torily done by: 

1. Having the material properly moistened, so 
be plastic, but neither too wet nor too dry. 

2. Thoroughly ramming or rolling the materia}. 
thin layers, as it is filled back into the trench. 

Specifications, where they refer to the matter a: 
sometimes require that the backfilling be “thoroug 
dlone to the satisfaction of the engineer.” Some go 
far as to stipulate the number of rammers that shal 
employed to each shoveler, and some require 
trenches to be “thoroughly flushed with water.” 
gardless of the kind of material involved. Such sp 
fications are useless, because they are inefficient, 4 
stipulate methods rather than results. The result {¢ 
desired to attain is that the material in the filled tre), 
shall be as firm and compact as the earth around 
The only way that this end can be secured is to ceo; 
press the material that came out of the trench to 1 
same density as it had originally. This requires t) 
when put back into the trench it shall occupy the sam 
volume as it did originally, and this in turn require. 
and suggests the simple and infallible specificati. 
that ALL THE MATERIAL TAKEN OUT OF TH) 
TRENCH MUST BE GOTTEN BACK INTO IT. 

It is not necessary to except the volume occupied by 
the pipe or sewer, for there will necessarily be co; 
siderable loss and shrinkage of material, just as i: 
found that a cubic yard measured in a railroad cut wi 
seldom make a cubic yard in the adjoining embank 
ment. Observation and experience of trench work in 
great many cities and in many classes of material have 
thoroughly convinced the writer that the rule 
above is the only reliable one to follow. 

The contractor may be allowed to use his ow) 
methods, so that he secure the required result. He 
should not be allowed to dispose of any of the materia! 
taken from the trench in any other manner than to put 
it back where it originally comes from. 

No kind of municipal work should be more rigidly in- 
spected than trench-filling. A large part of the work 
of this kind is done by plumbers, putting in gas, water 
or sewer connections. They have no interest in th: 
backfilling other than to get it done as cheaply and as 
quickly as possible. Streets are often, just before being 
paved, cut into by hundreds of trenches for various 
pipe and sewer connections. The material is loosely 
shoveled back, and the work of paving the street fo! 
lows, often within a few weeks. On such streets the 
location and extent of nearly every such trench are soon 
marked by an ugly depression in the pavement. Even 
in pavements with concrete foundations such depres- 
sions will appear, because while concrete will make a 


given 


- good bridge if properly designed and built, pavement 


foundations are not designed and built for bridges, al- 
though they may not infrequently perform that office. 
The result is that a pavement otherwise good and sat- 
isfactory, and which has been built at great expense, 
is disfigured or destroyed. To take it up and repair or 
restore it will cost many times as much as it would 
have cost to properly fill the trenches originally. 

In some cities plumbers and others are allowed. 
where it is necessary to make pipe connections with 
sewers or mains under a paved street, to dig down in- 
side the curbstone, and then tunnel out under the 
pavement to reach and make the desired connection. 
The excavated material is shoveled back into the tun- 
nel, generally without any attempt to compact it. Even 
if an attempt at ramming is made, it is quite impos 
sible to make it effective, owing to the limited space 
to work in, and other difficulties. The result is, in four 
cases out of five, that the support under the pavement 
gives way, and there is a mysterious settlement in the 
pavement, which is generally accounted for by assum- 
ing that the paving contractor was at fault. It would 
seem hardly necessary to call attention to this outrage, 
were it not a fact that it is constantly done in cities 
where the authorities ought to know better. The police 
force of every city ought to be instructed to promptly 
arrest any one found engaged in this nefarious practice. 

S. Whinery, M. Am. Soc. C. E. 

Cincinnati, Ohio, Aug. 28, 1895. 





An ordinance to compel the employment of competen! 
men to have charge of the boilers of hotels and public 
buildings is to be !ntroduced at Denver, Colo., as one 
result of the terrib!e explosion at the Gumry Hotel, due 
to the carelessness and inefficiency of the man in charge 
The Denver branch of the National Association of Sta- 
tionary Engineers approves of such a measure, and it ‘s 
proposed to appoint a board to examine atl persons to 
be employed in the care of steam boilers. 





Electromagnetic separators for extracting particles 
of fron from clay and sand used fm glass-works and 
potteries are being tried at Bast Liverpool, Ohio. The 
machines are the invention of Messrs. A. C. Wolfe and 
H. A. Whitacre, of Wellsville, O. 4 
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HE ELEVATED WATER TANK AT FAIR- 
HAVEN, MASS. 


\We illustrate in the accompanying cuts an ele- 

‘ted water tank at Fairhaven, Mass., with a 

ne-shaped bottom, which was built in 1893 by 

we late M. M. Tidd, M. Am. Soc, C. E., whose 

iiden death was announced in our last issue. 
(he standpipe was built for the Fairhaven Water 

».. of which Mr, Tidd was the Chief Engineer. 
rhe drawings were furnished to us some time ago, 
ut their publication has been delayed through 
ress of other matter until this time. Faithfully- 
xecuted work is the best monument that an en- 
vineer can leave behind him, and we feel that we 
an pay no more appropriate tribute to Mr. Tidd’s 
memory than by presenting the illustrations and 
description of one of the most ingenious and in- 
teresting of the many works which he carried out 
during his active professional life. 

A view of the tank, drawn from a photograph, 
is shown by Fig. 1, while Fig. 2 shows the foun- 
dations and Fig. 3 the details of the girder and 
the top of the post supporting the tank. The tank 
proper is 35 ft. in diameter and 50 ft. in height. 
supported by 12 steel posts 97 ft. high, surmounted 
by a girder 3 ft. deep, thus making the base of 
the tank 100 ft. above the ground. The roof of 
the tank extends to a height of 198% ft. 

The foundations are shown clearly by Fig. 2. 
The posts are built in five sections, the first three 
of which are 20 ft., the fourth 19 ft., and the fifth 
18 ft. in height. The posts are each composed of 
three plates and four angles. Two of the plates 
are 14 ins. in width from top to bottom, and the 
other is 17 ins. wide. In the first two sections, 
or for the first 40 ft., all the plates are 7-16 in. 
thick; in the third and fourth sections the 14-in. 
plates are of the same thickness, while the 17-in. 
plates are % in. thick; in the top section the 14- 
in. plates are 7-16 and the 17-in. 7-16 in. thick. 
The angles are all 3 x 4 ins., with a thickness of 
7-16 in. in the first two and % in. in the last 
three sections. The total sectional area of each 
post is 31.09 sq. ins, in the first two sections, 28.6 
in the next two and 27.93 ins. in the last section. At 
the base and between each section there are 8-in. 
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FIG. 2. PLAN OF TANK FOUNDATION. 


channel ties weighing 22.1 Ibs. per lin. ft., placed 
horizontally. The whole structure is tied diagon- 
ally with steel rods of 2 ins. diameter in the first, 
1% ins. in the second and third, 1 11-16 ins. in the 
fourth and 15g ins. in diameter in the fifth section. 
The details of the top of the posts, of the 
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girder carrying the tank and the method 


. of joining the conical bottom to the sides of 


the tank are shown in Fig. 3. The girder 
has a %-in. web, a lower flange area of 7.6 
and an upper of 9.3 sq. ins., the total height of the 
girder: being 3 ft.. as previously stated. The di- 
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Fig. 4. View of Elevated Tank at Fairhaven, Mass. 
mensions of the several parts of the girder and 
the laps of the post are given for convenience 
with the details in Fig. 3, and also the dimensions 
for a tank 30 ft. in diameter, 
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The following additional information given is 
taken from a paper on the works of the Fairhaven 
Water Co., by Mr. Jos. K. Nye, President, pub- 
lished in the “Journal of the New England Water- 
Works Association” for June. 1894. The foun- 
dation piers are of rubble masonry in cement, and 
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the footplates are 26 x 2S ins., 1 in. thick. The 
foundations are designed for a pressure of not 
over 3 tons per sq. ft. when the tank is full and 
the wind pressure is 50 Ibs. per sq. ft. The earth 
at this point is a clayey gravel. The ground en 
closed by the tower to the outside of the founda 
tions was designed to be paved with coal tar con 
crete to prevent washing away of earth in cause o 
accident to the supply pipe 

The conical bottom is made of plates with radial 
joints, the upper course being ly, in. thick and the 
other course diminishing in thickness to the center 
Where the 12-in. inlet and outlet) pipe enters 
through a composition stuffing box, At two points 
the supply pipe is secured to the steel frame of 
the tower. The horizontal seams in the conical 
bottom are lapped and double riveted; the radial 
seams have butt joints with single cover plates 
and are double riveted. 

The thickness of the side plates are as follows 
l’irst course, ly, in.: second, 7-16: third, ‘: fourth 
and fifth, 5-16; top five courses, 4, in. The baleons 
is of wrought iron, and the roof of i-in. galvanized 
iron plate, lapped and riveted on horizontal courses 
and riveted to the angle iron ribs which form the 
frame of the roof. 

The cost of the tank complete was about $19,000 
Its capacity is 383,000 gallons. The cost per 1,000 
gallons is therefore 4.97 cts. The structure wa 
designed in Mr. Tidd's office by Mr. Freeman © 
Coftin, M. Am. Soc. C. E., at that time Mr. Tidd’s 
principal assistant, and was built by Messrs 
Riter & Conley, of Pittsburg, Pa In our issue 
of March 16, 1893, we published a paper by Mr 
Coffin on “Stand-Pipes and their Design.” which 
included among other things an elevation and some 
general details, with discussion, of an elevated 
tank similar to the one described above rhe 
stuffing box in the Fairhaven tank is smilar te 
the one shown in the above-named article, but 
the details of the girder and posts are different, 
and also the method of connecting the sides aid 
bottom of the tank. 

The sources from which the above description 
was drawn did not state the material used. tn 
reply to a letter requesting information on this 
point, Mr. Coftin has sent the following statement 


The material for the Fairhaven tank was steel 
throughout the whole structure, I believe. The speci 
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FIG. 3. DETAILS OF GIRDER AND TOP OF POST. 


fications called for iron in the tank itself and in the 
tension members of the tower, the posts to be of steel, 
After the plans and ae were prepared the 
contract Was arranged between a representative of 
the water company and Messrs. Riter & Conley, and 
Mr. Tidd (or myself as his assistant) had nothing to 
do with its construction and erection. A few change« 
were made, the principal one being the use of stee! 
for the entire structure, 
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THE RELATION OF ENGINEERING TO 
ECONOMICS.* 
By William Kent. 


In the first page of Mr. J. R. MeCullough’s 
“Introductory Discourse” (published in 1828) to 
his edition of Dr. Adam Smith's great work, “An 
Iuquiry into the Nature and Causes of the 
Wealth of Nations,” he gives one of the best 
definitions we have of the science of political 
economy. “Its object,” he says, “is to point out 
the means by which the industry of man may be 
rendered most productive of those necessaries, 
comforts and enjoyments which constitute wealth, 
to ascertain the proportion in which this wealth 
is divided among the different classes of the com- 
munity, and the mode in which it may be most ad- 
vantageously consumed,” 

The definition of engineering given by Telford, 
and incorporated into the charter of the British 
Institution of Civil Engineers, is “The art of 
directing the great sources of power in nature for 
the use and convenience of man.” Rankine says: 
“The engineer is he who by art and science makes 
the mechanical properties of matter serve the ends 
of man.” 

Mr. George S. Morison, President of the Ameri- 
can Society of Civil Engineers, in his address at 
the convention of the Society in June of this 
year, Says: 

“Every engineering work is built for a special 
ulterior end; it is a tool to accomplish some 
specific purpose. Engine is but another name for 
tool, The highest development of a tool is an en- 
gine which manufactures power.” 

Comparing the above definitions of political econ- 
omy and of engineering, we find they are closely 
related. Political economy, according to MeCul- 
lough, points out the means by which the industry 
of man may be rendered most productive of 
wealth. If we asked the merest tyro in knowledge 
of human industry by what means industry might 
be rendered most productive, he would naturally 
answer, “by the use of tools.” The engineer is 
the tool builder, His best work is the building of 
an engine which manufactures power, makes it- 
dustry most productive and manufactures commodi- 
ties which are the elements of wealth. Political econ- 
omy, which points out the means by which industry 
may be made most productive, should, therefore 
point out tools and engines. But, strange to say, 
the writers on political economy have almost en- 
tirely neglected to point out those means, Their 
“dismal science,” as it is called, generally points out 
everything but tools and engines. It treats of 
buy ing and selling, of supply and demand, of rents, 
interest and wages, of tariffs, of money and cur- 
reney, of land values, taxes, and what not; 
but, with rare exceptions, does not mention engi- 
neering, which is the most potent foree in the 
economics of the nineteenth century. 

The engineer enables us to utilize for the pro- 
duction of wealth the forces of wind and of 
running water, and the stored energy of fuel in 
the forests, peat bogs, coal mines and gas and vil 
wells. By far the greatest of these forms of stored 
energy is that of coal. Let us compare for a mo- 
ment the work that can be done by a ton of coal 
with the muscular power of men. One man dig- 
sing coal from the side of a hill can easily dig 
two tons, say 4,000 Ibs. of coal, in a day. 
Another man running a boiler and engine can burn 
these same two tons under a boiler, and if the en- 
vine is a moderately good non-condensing engine 
using 3 Ibs. of coal per indicated horse-power per 
hour, it will develop from the two tons of coal 133 
herse-power for 10 hours, equivalent to the phys- 
ical labor that could be done by 1,300 men. Thus 
a man’s labor by means of coal and a steam engine 
can be multiplied 650 times. But if we use a large 
high-grade triple-expansion, condensing engine, it 
will require only half as much coal per horse- 
power, and then if we set the engine to work to 
mine the coal itself, through the agency of mining 
machinery, and to feed its own coal to the boiler 
by means of automatic stokers we see that the 


* Extracts from Vice-Presidential Address delivered 
before Section D, Mechanical Science and Engineering, 
ff the American Association for Advancement of Sci- 
ence, at Springfield, Mass., Aug. 29, 1895, 
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effectiveness of man’s labor can be still more 
vastly increased. 

The increase of working power of the United 
States is thus shown by Mr. M. G. Mulhall, the 
great statistician, in the “North American Review” 
for June, 1895. The working power of an able- 
bodied male adult is 300 foot-tons daily; that of a 
horse, 3,000, and of steam horse-power, 4,000. On 
this basis the working power of the United States 
Was at various dates approximately as follows, 
in millions of foot-tons daily: 


Foot-tons 
diily per 







Year. Hand. Horse. Steam. Total.inh’b’nt. 
eee ee 753 3,300 240 4,293 445 
a Gk a ripe yg 1,46 12,900 3,040 17,346 1,020 
ES -. 2,805 22,200 14,000 39,005 1,240 
ISSO 6 ......... £450 S6.600 986:8460 77,300 1545 
ae 6.400 55,200 67.700 129,300 1,940 
Gt. Brt’n, 1805, 3.210 6,100 46,800 56,110 1,470 
Germ'y, 1805, "4,280 11,500 290, 800 45,580 902 


France, 1895. . 3,380 9,600 21,600 34,580 910 
Austria, 1895. 3,410 9,900 9,200 22,510 560 

Notice from this table how vastly the power 
of man is increased by the use of the steam cn- 
gine, and in the United States how great was 
the increase in the last 15 years. 

“The wealth of the American people,” says Mr. 
Mulhall, “surpasses that of any other nation past 
or present. The physical and mechanical power 
which has enabled a community of wood cutters 
and farmers to become, in less than 100 years, the 
greatest nation in the world, is the aggregate of 
the strong arms of men and women, aided by 
horse-power, machinery and steam power applied 
to the useful arts and services of every-day life. 
‘The accumulation of wealth in the United States 
averages $7,000,000 daily.” 

The increase of weslth in the United States is 
shown as follows, according to Mulhall: 


d Total wealth, Wealth 
Year. millions of dollars. per capita, 





Wealth per capita in different countries in 180: 
ee. MCN c cniceada dn deree aca oe nwa bs enb.s oe 6a 
I FO es bs Sis Ou vnbie bat ae wiclonas Rae me Bee 1,180 
Rs counties peccsguad wWetvey estas eer Tee 1,080 
i SORE: 5 iia'n Foss steals eRS ae eee deste sd tae 1,039 
wer rr ree Tre Tree Te S40 






ermany 
Sweden 


Average yearly wages per operative in the United 
States: 


on pe ET OP OE Le EPR PE ee 
ER 5:0 '0s-aikinepinee de-wKml aha eee seen eee 302 
DED  ainy clare Nias Sa'd-4S Sie FRAUD ONS SEM. © 6uSRN CREO tee 347 
ME FAG Gio eae ees Me bde etE Hh ekeaee Peek een eee 485 


Rural or agricultural wealth in the United States 
has quadrupled in 40 years, while urban wealth 
has multiptied sixteen-fold. 

Per cent. of 














i———-Millions of dollars. 1 total. 
Urban. Rural. Total. Urban. 
3.965 7.136 44.4 
16,160 50.6 
8.900 24,055 6.0 
12,104 43.642 72.2 
15,982 65,0387 75.4 





During the last 20 years the increment of rural 
wealth has been almost uniform at $47 per head 
per annum of the number of rural workers. In 
urban workers the accumulation averaged $83 
per annum, which suffices to explain the influx 
of population into towns and cities. . . . 

Vast economic changes throughout the world 
have recently taken place as the result of the de- 
velopment of engineering. Mr. Edgerton R. Will- 
iams in his article on “Thirty Years in the Grain 
Trade” (“North American Review,” July, 1895), 
says: 

“In 1869 97°) of England’s population, say, 18%, 
out of 19 millions, were fed on English-grown 
wheat. Jn 1890, with a population of 25 millions, 
only 5 millions were supplied with English wheat, 
a falling-off of 77 The decrease in wheat av- 
erage in 40 years, from 15846 to 1886, was nearly 
662. 

The tendency of population from the country to 
the cities is a consequence of the increased pro- 
duction of manufactures and of the decrease in the 
percentage of the total population required ro 
produce the food of the world. 

The completion of the Trans-Siberian Railroad, 
and the extension of railroads in India and in the 
Argentine Republic will probably before long 
make Europe independent of the grain crop of 
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America. Mr. Worthington C. Ford, Chief of 1 
United States Bureau of Statistics, in the “Nort 
American Review” for August. Says: “It is np 
the Argentine Republic which appears to have 
almost unlimited power to grow and export whi 
in defiance of any competition.” The perfecti: 
of refrigerating machines—an engineering triun 
—makes it now possible for Europe to receive 
supply of meat from Australia and from the A 
gentine Republic, as well as from the Unit 
States. The introduction of modern cotton 1 
chinery into Japan and into India threatens + 
cotton trade of England with exclusion from 
markets of Asia, one of England’s greatest p 
ent resources, In Australia, according to Mr. Fo; 
the ranchmen are successfully overcoming one 
the most serious obstacles to the extension 
sheep raising, by sinking artesian wells and m: 
ing pools or dams to retain the water for {| 
stock—another example of the application 
engineering in using nature’s stored forces 1 
overcome the resistance of nature. There thus ; 
pears to be no limit to the economic chang.< 
throughout the world which may yet be made }) 
the use of engineering appliances. 

One of the great achievements of engines i: 
is the substitution of the factory system of jae 
for the old domestic system. The beginning «| 
the factory system was inthe decade of 1760-70.wher 
the spinning jenny, the spinning frame and ilo 
spinning mule were introduced into the textile in 
dustry, but it did not begin its full career of Je 
velopment until after Watt had perfected his stesi 
engine, about 30 years later. Has the facto: 
system been a benefit to civilization? here is 
no better authority on this question than Mr. Ca 
roll D. Wright, formerly United States Commis 
sioner of Labor, and now Commissioner of. the 
Census of 1890. He says (“Johnson’s Cyclopacdia,’ 
Vol. IIL, p. 265): “The factory system is in ev: ; 
respect vastly superior to the domestic system us 
an element of civilization, although this is con 
trary to popular impression and largely age. st 
popular sentiment. . . . Under the domestic 
system the home of the worker was the workshop 
also, and the wheels or looms disputed with she 
inmates for the room and the conveniences for 
housework. Small, close, crowded, with bad air 
and bad surroundings, the hut of the domesc-e 
worker was occupied by a class which had sot 
found, and cannot find, its like under the factory 
System, for, as a rule, the operative of to-day ov 
cupies a home even in the factory tenement or 
boarding house, superior in every sense to the 
home of the domestic worker. 

“Under the domestic system of industry grew 
up that great pauper class in Great Britain, 
which was a disgrace to civilization. It +.n- 
tinued to grow, until one-fourth of the +nanal 
budget was for the support of paupers. ‘ 
The domestic laborer’s home was far from hay- 
ing the character poetry has given it. Hulll:1 
together in what poetry calls a cottage and ins 
tory a hut, the weaver’s family lived and worked 
without comfort, conveniences, good food, 201 
air, and without much intelligence, Drunkenness 
and theft of materials made many a house “he 
scene of crime and want and disorder. Supersti 
tion ruled, and envy swayed the workers. I¢ 
norance under the old system added to the squalor 
of the homes of the workers under it, even mak- 
ing the hut an actual den, shared in too many i 
stances by the swine of the family. The home cf 
the agricultural laborer was not much better; in 
fact, in Great Britain and France he has to a 
great degree continued in his ignorance and in jis 
degraded condition.” 

“One of the positive results of the factory system 
has been to enable men to secure a livelihood in 
fewer hours than of old. This means intellectual! 
advancement, for, as the time required to earn a 
living grows shorter, civilization progresses. . ; 
The fact that the lowest grade of operative can 
now be employed in factories does not signify 
more ignorance, but a raising of the lowest to 
higher employments. This process is constantly 
narrowing the ‘imits of the class which occupies 
the lowest step in the progress of society. This 
mission alone stamps the system as an active ele- 
ment in the moral elevation of th? race. The 
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tory system does not tend to intellectual de- 
eracy.” Sy 
Mr. Hewitt, in his presidential address before 
American Institute of Mining Engineers in 
<9) «entitled “Iron and Labor,” “Trans. A. I. 
Mi. E..” Vol. XIX., pp. 496, 497, speaks of “the 
«~ era. when every intelligent workman will in- 
<t on being an owner, and every well-managed 
poration will see that its workmen are di- 
tly interested in the results of the business. 
He says: “The time is approaching when capi- 
‘sts and laborers will more and more be joint 
vail in the instruments of production. While 
wages system will necessarily survive, the 
y kmen will, to a large extent, become their own 
nlovers, and finally may hire capital as capital 
ww hires labor. The facilities offered for the 
livision of property, through the distribution of 
yyporate shares, will lessen strife, develop skill, 
en cost, increase production and promote the 
litable distribution of wealth, which, it must 
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has foreseen, the wage-earner will become a 
stockholder in the corporations for which he works, 
and labor will hire capital, instead of capital hin 
ing labor. Then what Mr. Zahm ealls the fourth 
estate, the proletariat, will cease to exist. It will 
be merged into the third estate, the common 
people, who are at the same time wage-earners 
and capitalists. The proletariat, or fourth estate, 
as a separate element in society, antagonistic to 
the third estate, is already a vanishing quantity 
We who are old enough remember the alarm cre 
ated throughout the world in the years 1N67, 
1868S and 1869 when the dreaded “International” 
held its congresses in Europe, Who now dreads the 
International? True, it may be strong enough 
some day in some one or more places to repeat 
the terror of the Paris Commune of IS70, but the 
uprising will end as the uprising of the Commune 
did, and it will not take two months to end it, as 
it then did. 

“The Empire is peace,’ said Napoleon ILL. just 
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FIG. 75. SKETCH PLAN SHOWING METHOD OF EXCAVATION ON SECTION 9. 


never be forgotten, is the chief end of the social 
organization.” 

Tho equitable distribution of wealth which Mr. 
Hlewitt speaks of is the aim of all honest political 
economists of all schools. They only differ as to 
the means through which it is to be brought about, 
and they differ vastly in their apprehension of 
what is the existing state of things. The chief 
difficulty of the socialist writers and such men 
as Henry George and Mr. Zahm, is that they do 
not see clearly the existing facts. Seeing the vast 
wealth of a few individuals, they preach the dic- 
tum the “rich are growing richer and the poor 
are growing poorer,” the last half of which is a 
stupendous economic falsehood, equalled only by 
the dictum of the anarchists that “property is 
robbery.” Innumerable facts can be adduced to 
show that the statement that the poor are grow- 
irg poorer is.a falsehood, Statistics prove beyond 
all question that in all the civilized world the 
wages of labor have tended, ever since the ex- 
tensive use of the steam engine, say, since 1850, 
to increase, and the cost of living to decrease. 
Statistics of savings banks, of building associa- 
tions, of life insurance companies, of fraternal as- 
sessment life insurance associations, of the owner- 
ship of small houses and small farms, of the re- 
duction of mortgages on farms, all show that 
not only is there a vast increase in the wealth of 
the nation as a whole, but that this wealth is be- 
ing more widely distributed than ever before. 

We have seen that engineering is the chief fac- 
tor in the production of wealth; that wealth has 
crormously increased in the past few years, and 
that it is being well distributed, although perhaps 
not as well as it ought to be among the common 
people. What of the future? Engineering has 
caused men to leave the farm and seek the cities, 
because in the cities they can grow rich faster. 
Engineering, again, through rapid transit, electric 
cars and the like, is making it possible for these 
men who work in the city to sleep in the suburbs, 
and bring up their families in a place which has 
all the advantages of city and country combined. 
One of the triumphs of the iron-making engineer 
has been the construction of a hollow steel tube 
of great lightness and strength. The mechanical 
engineer has found out how to make ball bearings, 
and lo! we have the bicycle of 1895, 400,000 of 
them to be made in this year. Who can estimate 
the value to the people of this new industry, build- 
ing up an athletic and healthy race of men and 
women, and causing good roads to be built from 
one end of the country to the other, another work 
of engineering by which the farmer may move his 
crops more cheaply and the cost of food be corre- 
Spondingly decreased. What next? As Mr. Hewitt 


before the Franco-Prussian War. He was mis 
taken, The war took place, causing vast loss and 
suffering, followed by the terrible agony of the 
Commune. But how nobly France recovered 
from the shock, how quickly she paid the 
indemnity to Germany out of the = actual 
stored savings of her common people. No 
revolution in the social order took place, only a 
change in government, then everything went on as 
before. So it will be if the International should 
arise, as is predicted by the alarmists, and re 
produce the horrors of the French Revolution. 
The world will live through it; the social order, 
as of old, will be restored, and the present rela 
ticns of capital and labor will not be changed, 
except as by gradual and necessary evolution, 
due to engineering more largely than to any other 
one cause, capital and labor becoming merged by 
the laborers becoming capitalists. This will be the 
crowning triumph of engineering, by which the 
increase of wealth is caused, which enabies 
the laborer to become a capitalist. Then the politi 






157 


CHICAGO MAIN DRAINAGE CHANNtL 


NVI 
Lockport Diy 

The Lockport Divisi of e Chicago Drainag 
Channel begins at le east 1 of Section 9 and 
continues to the end of the annel o he wes 
end of Section 15, emb v it 7 miles of r 
channe!} This is essentially the rock division ef 
the Drainage Channel, there being 6440439 eu. vds 
of rock excavation and only 747,630 cu. yds. of gla 
cial drift exeavation Phe amount of retaining 
Wall is also considerably less than on either of th 
two divisions immediately preceding the Lock 
port Division. As a rISercpine a eally ail 
of the plant on the division is desig if eOXCAY 
ing and mvevying sol t th bay oO 
giacial drift verl i sole ‘ 
moved by hand-loading »>dump cars and carts, with 
the oceasional use of steam shovels whe ocul cle 
posits of earth enrred in mw Shap f mounds o 
pockets Th engines gy WwW ‘ I I X | t 
Division is in charge of Mr. Charles L. Harrison 
Division Engineer, Lockport, 1 Wi ire i 
debted to Mr. Harrison for much aid i 5 hinge thie 
matter from which the articles on S« ons DP to 15 

usive, have becon prepa 

Section 9.—-This is the last of the group of s 

tions contracted for originally by Agnew & © On 


Jan. 17, 1804, it was assigned by that firm to Hal 


vorsen, Richards & Co., who have pushed the work 


ahead vigorously. Like Section 8, this section is 
essentially a rock section, the revised estimates 
showing 1,022,310 cu. yds. of solid rock excavation. 
and only 115,450 eu. yds. of glacial drift excavation, 
40,741 cu. yds, of which were in the river diversion 
channel. The prices for excavation are 26 ets. pr 
eu. yd. for glacial drift and 76.9 cts. per en. yd fo 
solid rock. 

Hand labor has been sel n Section Y to a 
greater extent than on any other section of the 
eanal, by far the larger part o 1 material exea 
vated having been taken out by dump ears and in 
cline hoists. In 1ISM4 the average daily force 
worked was 397 men and about 150 ears The 
largest force worked during any month was in 


October, when SSG men, 20 teams, 176 cars and 1.7 
conveyors took out 67,SU00 cu. yds. of rock 

The method of working the incline hoists is 
pretty clearly shown by Fig. 75, which is a sketch 
plan of the incline hoists and = track System as 
they stood in July. ISO Two of the hoists are 
double hoists; that is, they work two faces each, 


and the other is a single hoist working one face 





FIG. 76 VIEW OF SECTION 9, SHOWING DERRICK AND CONVEYOR PLANT FOR 
EXCAVATING ROCK, 


eal economists may meet together and discuss the 
improved social order, burn their old books,and erect 
a monument to the man who above all others 
contributed the means for obtaining the wealth 
of nations, James Watt, the engineer, 


The rock is broken down by blasting a row of 26 
2-in. holes 2 ft. deep, transversely across the canal 
and charging them with dynamite. About 1 Ib. of 
explosive is used per cubic yard of rock excavated. 
Ingersoll-Sergeant drills are used, and are run by 
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steam from portable boilers. Generally two drill- 
ers and helpers are worked on each face. 

After the rock is blasted it is loaded into 4-cu. 
yd. cars, which are hauled to the spoil bank in 
trains of 12 cars for the top lift and in trains of 10 
cars for the lower lifts. About 30 men are worked 
on each face loading cars, and five men sledging 
large rocks, and one foreman manages the work. 
Two teams are used in the pit to haul the trains 
to the foot of the incline when loaded and back to 
the face when empty. A Lidgerwood hoisting en- 
with a plow steel cable, hauls the 


gine, ™-in, 


Counterwegir , 
y,) np 
206 » 


eye ears Freee ’ wT 
« 60'0" » 


by 
trains up the incline itself. On the dump five men ae 


ENGINEERING NEWS. 





The method of operation is as follows: The re 
volving derrick is placed on a track running longi- 
tudinally about the middle of the channel, and the 
conveyor runs on a track placed on the berm. The 
derrick skips are strung along a working face ex- 
tending transversely channel and are 


y across the 
filled by hand. After being filled the skip is raised 
Courrterwegr 
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MG. 77. ELEVATION OF CEFRICK AND CONVEYOR, SHOWING CONSTRUCTION AND 
OPERATION. 


and two teams care for the ears hauled up each 
incline. 
there is 


‘Two trains are used on each face, so that 
waiting for empty cars. The 
haul is said to be 


no delay 
economical distance of 
1.000 ft 

Throngh the courtesy of the contractors the fol- 
lowing figures of the output per 10-hour shift of 
all three have furnished for a_pe- 
riod of five months: 


inclines been 


Sg! hoists, 
working 
1 face. 


Dble. hoists, work'g 
2 faces each. - 


No. 1. 





Month No. 2. No. 3. No. 3. 

Cu. yds. Cu. yds. Cu. yds. Cu. yds. 

March, 1894 .........488 16 570 Se 

April, + cacsvecdae 484 5a8 

May, a «oma 442 ae 

June, = Se 1 

July, tkweecee 518 

Average per hoist... .490.! 491 4 23914, 

- * =6face.... 7249.4 45.5 2T7 2301, 
Av. per man on face.* 6.14 6.82 7.69 6.65 


© 36 men—viz., 30 loaders, 5 sledgers and 1 foreman. 
figures are worthy of particular notice, 
especially those showing the output per man per 
10-hour shift, as will be seen by comparing them 
with the similar figures of cablewny output given 
previously, and also with the outputs of the canti- 
lever cranes, which will be given in future articles. 
In making these comparisons the comparative 
costs of the plants should be noted. If this first 
cost be considered, it will be seen that the incline 
hoist is one of the most economical methods of ex- 
cavating rock in use on the canal. In fact, the 
contractors of Section 9 have demonstrated that 
the entire rock work of the canal could have been 
exeavated by this method at the prices which are 
being paid without the use of any other machine. 
Of course, the success of the inclines on Section 
9 has been largely due to the careful and system- 
atic management of the work, but this applies to 
other methods of work as well, and as there will be 
oceasion to show later it is the same important ele- 
ment that has determined the line between success 
and failure in every part of the work, from the 
smallest to the largest detail. 

The drills and channelers used were supplied by 
the Ingersoll-Sergeant Drill Co., 7 channelers and 
15 drills altogether being used. The daily average 
of the channelers for seven months of 1894 was 94 
sq. ft. for each machine, This channeling was 
done on the first, second and third lifts, and all 
cuts were 12 ft. deep. For six months of lows the 
daily average of the drills was 82 lin. ft. each. 

In addition to the incline hoists, two plants, each 
consisting of a derrick and a conveyor, have been 
used for taking out rock and have shown very 
satisfactory results. Fig. 76 is a view of the chan 
nel showing these two plants at work, and Fig. 77 
shows in more detail the construction of the revolv- 
ing derrick and cantilever conveyor forming a p‘ant. 
This illustration shows the conveyor as originally 
constructed; since its installation the length of the 


These 


conveyor has been increased to 170 ft. 


by the derrick and its contents emptied into the 
car running along the conveyor. This car is hauled 
to the upper end of the conveyor overhanging the 
spoil bank, where the load is dumped. About eight 
skips and 50 men are worked on each face. 

The capacity of the car is 8% cu. yds. water 
measure and 4.3 cu. yds. of rock in place, and the 
ccrresponding capacities of the skips are 7 cu. yds. 
and 3.6 sq. yds. One skip-load makes about a car- 
load, so that in operation the car is dumped every 
time the skip is emptied into it. Some idea of the 
size and construction of one of the derrick skips 
ean be obtained from Fig. 78. The derrick engine 
is of 50 HP., and the conveyor has a 75-HP. en- 
gine. The safe load for each is 10 tons. The total 
weight of the derrick, including counterweight is 
S85 tons and of the conveyor 60 tons. The machines 
about $15,000 and $10,000, respectively, or 
$25,000 for one plant. As stated before, two of 
these plants are worked on the section. 


cost 
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tons of coal are burned each shift, cost 

$2.25 per ton, and about $1 for water, oil a) 
used. Allowing $5 per shift for repairs, +) 
cost for one plant per shift is $28.37. 

One of the chief advantages of this com 
of derrick and conveyor is found in its «| 
handle large rocks. These are, of course, 
into the conveyor car by the derrick withov: 
the skip. The dimensions of some of t}, 
stones measured by the writer in the spo 
show pretty clearly the ability of the mac), 
handle large blocks. The following are exa), 
the dimensions of stone measured: 514 
ft. or 55 cu. ft.; T x 4 x 2% ft., 77 cu. f 
7x6 x 2% ft., 105 cu. ft. The average out 
these two plants during 1894 was 330 eu. yd 
each plant per day worked. The average daj 
put for each plant for December, 1894, wa. 445 
cu. yds. 

We are indebted to the engineers of the S 
District, and especially to Mr. Wm. M. ©) 
Engineer Qualey Cons. Co., for aid in « 
the matter for the description of work 
section. 








STEAM SHOVELS FOR TRENCH EX¢'\\\ \ 
TION AND BACKFILLING. 

The accompanying illustrations show a4 
novel steam shovel for trench and sewer work. 
a backfilling shovel designed and manufactyr| 
by the Vulean Iron Works Co., of Toledo, © 

The crane shown in the first illustration is ; 
entire novelty in steam shoyel design. It is shay 
like an inverted V and of very massive constr: 
tion, and is so arranged that the shovel can dom) 
material 14 ft. to the right or left of the axial Jin 
and on ground 10 ft. higher than that on which th: 
shovel stands. The frame carrying the engine and 
counter-weight is self-propelling, somewhat aft: 
the manner of the standard “Little Giant” mac 
by the same firm. The capacity of the shovel is 


not guaranteed at more than 600 cu. yds. in 10) : 
hours from a trench 4 to 8 ft. wide and 1 to 12 ft B 
deep, but it can readily dig to a depth of 20 ft.. i! . 


desired. A decided advantage in this 
ment is that the shovel alwavs stands upon solid 
ground, as it moves backward or away from th: 


arrahge 


ditch which it digs, and thus does away with the 

danger from caving in of the sides of the trenc! 
The builders say that a recent letter from an en f 
ia 


FIG. 78. VIEW OF SKIP FOR REVOLVING CERRICK. 


The exact cost of operation is hard to ascertain. 
An engineer, fireman and dumper are required for 
each machine, besides which there are a general 
superintendent, 12 trackmen, 1 machinist, 1 me- 
echanie and a night watchman divided between the 
two plants. The wages of these men per shift for 
each plant are about $18.37. Approximately two 


gineer operating one of these shovels states t!:! 


the shovel did in two days work that had 
viously required four foremen and 150 men 

% days. For this particular shovel a modest g\' 
antee of 400 cu. yds. per day was given, but 
same report says that it actua#y removed over 
1,100 cu. yds. in 12 hours. 
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“Little Giant” shovel, also illus- done. Much of the information given in the book is electrical engineering during the past five years. The 
4 . , oo . 


‘The standard valuable and important, but it might be greatly im- work is desigred to meet the requirements not on'y 


ated, is intended to fill the trench after the pipe 





















2 n i ical work proved by enlarging it so as to include an aceount of of those actually employed in the electric lighting fn 
sewer is laid. For rapid and economica American practice in preventing incrustation and cot dustry, but also of those who, while having little 
e two should be used together. rosion. Van Nostrand’s Science Series contains many » electrical knowledge, have under their supervision 
This use of steam shovels for street trench ex- yy usble works, but they vary great.y in thickness, as varicus kinds of electrical machinery, It ts both seten- 
-ation is a most interesting departure, and con- well as in quality, We think it a mistake to price tific and practical Mathematical formulae and ex 
. sie plinations have, where possible, been voided; but 
3 ; = a - - - er Fe ee] where they do occur they are simple, and are gen 
\¢ | erally accompanied by arithmetical examples Th 
* ; : ace 
, | work is ene of the most satisfactory treatises on the 
| subject which we have seen, and will b i valuable 
4 Idition to the library of anv engine: who ts vil 
- interested in electrical theory and pra ‘ For Amet 
" . 
ican readers the book has the disadvantage tha he 2 
nachines and instruments described are English pa 
4 terns and not those in use in this country 
SEWAGE DISPOSAL WORKS 4 Guide to the Con 
struction of Works for the Prevention of the Pollu 
tion by Sewage of Rivers and Estuaries By W 
Santo Crimp, M. Inst. C. E., Consulting Engine 
Late District Engineer to the London County Coun 
eil, ete ete ond edition, revised and enlarged 
With tables, illustrations in the text, and 87 lith 
graphed plates London: Chas. Griffin & Co. Svo 
cloth; pp. 348; $7.50. 
This is by all odds the best of the several books pub 
lished in England on the subje of sewage disposal 
New chapte rs have been added on the sewage disposal 
systems of London, Berlin and Margate. the author be 
ing especially fitted to treat of London through his 
having had charge for some years of the main drainage 
a works of the northern section of the metropolis. Bur | j 
must be said that the author gives only an outline is} 
skeich, with some illustrations, of either the London o ‘ 
ferlin plants, and that in general his deseriptions of 
existing plants are not very full, and in many cases d 
not come down later than ISS0. Notwithstanding this 
K i good idea of English practice in sewage purification 
i is given in Part IL. which deseribes actual planta, 
é while Part I. is a general discussion of the whole sub 
4 ject of sewage disposal including stream pollution ‘ 
: . . hourly and daily flow, the pail system of collection 
:- i separate system of sewerage, settling tanks, chemical 
processes, sludge disposal and the preparation of land 
for the reception of sewage rhe chapters on settling 
tanks, sludge disposal and land treatment will perhaps 
A a \ " be the most useful chapters in Part I. for American 
A STEAM SHOVEL FOR DIGGING SEWER TRENCHES, The Vulcan Iron Works Co., Toledo, O vectors, A great veslels of Cheaiical peeceanes ave de 
E ‘ : : scribed in both Parts IT. and ID., many. of which never 
tractors engaged in this class of work will doubt ath on asap: tigeeedla=padne Piaaeta ie ee have been, and probably never will be, tried In this 
% " . ‘ ; . dollar, or more, while No. 27, which is thin both in -~ountry ; 
less wish to investigate the comparative cost of ; ies 7 eth 2 Theva | cena 
bulk and in quality, may be worth 2 cts Phere is Pape: if a P ; ; 3 
doing work on this system and by the sewer trench oo “however, for a good dollar hook on the subje THE ENGINEER'S EPITOME, | A Collection of Fig ti 
i : : —s ’ a 5 7 7 ures “acts an ‘ormulas for Engineers vy an f 
B machines, which are now in such extensive Us ELECTRICAL ENGINEERING for Electric Light Engineer of Thirty Years’ Experience, N. J. Smith 
4 The sewer trench machine can work at any depth Artisans and Students. (Embracing those Branches = irtford, Conn econd edition. Boston Mason 
E : f racing Prescribed in the Syllabus issued by the City ana tegulator Co. 6 «4 ins.; pp. 135 
E does not interfere at all with the bracing of re < a oo sag Pe alah tS : 
ee " Guilds Technical Institute.) By W. Stingo and A rhe Mason Regulator Co. has shown commendable 
ba, the sides of the trench, and entirely avoids the Brooker. New and Revised Edition. Longmans thee rise in seat vast in hides ithe Salen oe 
“y P ates 3 he ts. On the other hand Green & Co., London and New York. 12mo; cloth: en P poe ae Oe A ; - 
piling of dirt in the streets. o . : ; pp. 753; 346 illustrations; $3.50. useful information in connection with advertisements id 
o the digging is done by hand labor, and in places The first edition of this work, issned in 1890. was ef its various specialties, and it has recently made a +4 
; where the use of steam shovels is permissible and . 
g feasible, it seems probable that work can be done La SS ree bi 


by them more cheaply than by the trench machines. 





BOOK REVIEWS. 


STAND-PIPE ACCIDENTS AND FAILURES IN THE 
UNITED STATES.—A Chronological Record of Ac- 
cidents to and Failures of Water-Works Stand- 
Fipes in the United States, with Full Discussions 
and Assignment of Theories. Also a Discussion of 
Current Practice in Specifications for Stand-Pipes 
ard of Other Relatad Matters. By Wm. D. Pence, 
C. E., Assistant Professor of Civil Engineering, 
University of Illinois. With 37 illustrations, nu- 
merous tables and an index. New York: Engineer- 
ing News Publishing Co. S8vo; paper; pp. 195; $1.00. 

Those who have to do with stand-pipes, cither as en- 
gineers, manufacturers, contractors or water-works 
officials, will find much to interest them in this record 
of stend-pipe accidents and failures. The record his 

been made as complete as possible up to May, 1895. 

rhe causes or probable canses of the failures are dis- 

cussed at length. Professor Pence’s discussion of 
stand-pipe specifications has aroused much interest 
among engineers, ind some communications from them 
on the subject are appended. An outline of specifica- 
tions for chemical and physical qualities and workman- 
sbip of plates for stand-pipes is presented, and has al- 
ready been adopted by some engineers. The series of ar- 
ticles out of which this book has grown were first pub- 
lished in Engineering News, and its original size was 
nearly doubled by the suggestions and further incidents 
thus brought out, or which came to the attention of 
: iuthor or publishers after the first articles appeared. 
BOLLER INCRUSTATION AND CORROSION. By F. 


- Rowan. New edition, revised and partly re- 
written by F. E. Idell, M. Am. Soc. M. E. Science 





CrP L160 ENG lalewe ee a 
Series No. 27. New York: D. Van Nostrand Co 1 ; Sy, Fo 
12mo; boards; pp. 118; 50 cts. 





Mr. Rowan’s essay, originall ublished about 20 
years ago, was in its day a audeately good discussion STEAM SHOVEL FOR BACK-FILLING TRENCHES 
of the subject set forth in its title. It consisted 

chiefly of quotations from numerous other writers reprinted in 1891 and 1893, and the present edition more ambitious venture in this “Engineer's Epitome,”’ 
The revision by Mr. Idell does not seem to have has been thoroughly revised so as to incorpor:te the the scope of which is sufficiently shown in the title 
brought it up to date as completely as it should have results of the great strides that have been made in quoted above. We fear that this time they have made 
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a mistake. The “Epitome” is one of the poorest works 
of its class we have seen. It contains a great deal of 
mathematics entirely too difficult for the capacity of an 
engineer of the class for which the book is calculated, 
and for the educated engineer many of the formulas 
given are of such doubtful value that he will be apt 
to distrust them atl. The following extracts give ex- 
amples of the author's style and clearness: 


The most useful properties of steam are its elastic- 
ity, capacity for conveying heat, and its facility of 
condensation, It requires 180.5 uniis of heat to raise 
the temperature of oue pound of water 180°—i. e., from 
the freezing to the boiling point, or 188.5 Ibs. of water 
at maximum density one degree—because the specific 
heat of water increases with the temperature. (The 
author does not define the terms “unit of heat’ or 
“specific heat.’’) : 

fo find the units of heat required to raise the tem- 
perature of one pound of water from 3$2° to tempera- 








ture due to pressure: From 165 subtract the gage 
pressure until the gage pressure equals 10, fo the re 


mainder add 174 times the square root of the gage 
pressure, and from this sum subtract .193 of the gage 
pressure, 

Some of the previous books which the Mason Regu- 
lator Co. has published have been excellent; the fact 
that the present work is not up to the standard previ- 
ously set shows that this firm, like the firms who 
make publishing their main business instead of a mere 
side issue, is by no means infallible in its selection 
of manuscripts worth the expense of publication. 
DAS WASSERWERK DER FREIEN UND HANSE- 

STADT HAMBURG Unter Besonderer Berueck- 
sichtigung der in den Jahren 1801-18083 Ausgefuehr- 
ten Filtrationsayplage, By F. Andreas Meyer, Ober 
Ingenieur der Ban-Deputation, Hamburg: Otto 
Meissner, 4to; pp. 36; 35 figures in the text and 4 
plates. 

After briefly reviewing the history of various methods 
used in supplying the city of Hamburg with water, the 
earliest of which dates back to the year 1370, the 
author describes the present plant in detail, giving 
special prominence to the new filter beds, which were 
completed in 1803. 

As is well known, the city takes its water supply 
from the River Elbe, on the banks of which, and in the 
immediate vicinity of the city, the works are located. 
In 1801 it was decided to filter this water, and the 
present construction was commenced at that time; ow- 
ing to the cholera of 1802, every effort was then made 
to push the work to completion, which was accom- 
plished in May of the following year, at a cost of 
9,500,000 marks. 

The water is pumped from the river into four large 
setiling basins, from which it) passes into the fi- 
ters through a subterranean conduit, The filters, of 
which there are 18 in number, are open, and have each 





a sand area of 7,650 sq, m. (82,337 sq. ft.); the bottom is 
built in layers of clay, brick, gravel and sand, the 
method of construction being Ulustrated by photo- 
xraphic views From the filters the water passes to 
the pumps, where the rain water from a covered 
reservoir is added to the supply. 

In connection with these works, a water-gas plant has 
been built, also a laboratory for the chemical analysis 
of the water, both described by the author. The vari- 
ous features of the whole work are presented, and 
the interesting details pertaining to the pumping en- 
gines, reservoirs, conduits and distributing mains, as 
well as the process of fillration, are all described and 
illustrated. 

MOTIVE POWERS AND THEIR PRACTICAL SE- 
LECTION. By Reginald Bolton, Past President of 
the Civil and Mechanical Magineers’ Society, Mem- 
ber of the London Chamber of Commerce, ete. 
Longmans, Green & Co., London and New York. 
l2mo; pp. 297. 





The reason for the existence of this little book is 
stated in the preface as follows: 


I am frequently consulted on the question of the se- 
lection of a motive power suited to certain conditions, 
which conditious frequently vary so greatly that one 
cannot wonder at the perplexity they produce in 
the minds of those who are perhaps unacquainted 
with even the simpler technicalities connected with 
such matters. The facts, formulae and data resulting 
from experience with machinery are scattered through 
Looks of all kinds, which are inaccessible to some, 
unknown to others, and in any case are so ill-arranged 
and over-elaborated as to make them worse than use- 
less to the uninformed. . I have aimed, therefore, 
in the following pages, ft the double purpose of con- 
densing and arranging these facts and figures for the 
easy reference of engineers and for the ready compre- 
hension of the non-technical; providing the former, not 
euly with rules and formulae compactly arranged, but 
with their results as far as possible worked out for 
them, and affording to the latter class sufficient di- 
rect information, without any but the simplest ca:- 
culation to enable them to come to a decision in any 
case in which the issue is not complicated, or at any 
rate, to be in a position to present their requirements 
in an Intelligent and practical form, either to an en- 
gineer for advice or to a manufacturer for the pur- 
pose of estimating. 


The principal subjects treated of are: Manual 
Power, Animal Power, Wind Power, Water Power, 
Steam Power, Steam Engines, Boilers, Chimneys, Gas 
nnd Oil Engines, Electric Power, Shafting and Belt- 
ing It is, of course, impossible for these general 
subjects, with their numerous subdivisions, to be ade- 
quately treated in a work of the size of the one before 
us. ‘he author has done his work as well as is pos- 
sible, probably, considering his limitations of space, 





but be gives no information which is not already 
available to the consulting engineer in far better form 
than it is here given, and for the non-technical reade, 
the work is neither sufficiently elementary nor suffi- 
ciently explicit to be of much value to him. The state- 
ment made by the author, as to the perplexity pro- 
duced in the minds of the untechnical by the varying 
ecouditions which enter into the proper selection of 
motive power for any given case is undoubtedly true, 
but the relief from this perplexity is not to be had 
by the study of any one book, such as the work 
before us, any more than the perplexity of a layman 
concerning a complicated legal question is to be re- 
lieved by his reading a work on “Every Man his Own 
Lawyer.” The only proper course for a layman in 
such a case is to consult an able lawyer, and in the 
case of engineering perplexities the only proper course 
is to consult a competent engineer. 

THE ENCYCLOPAEDIA OF FOUNDING and Diction- 
ary of Foundry Terms used in the Practice of 
Molding. Together with a description of the tools, 
mechanical appliances, materials and methods em- 
ployed to produce castings in all the useful metals 
and their alloys, including brass, bronze, steel, bell, 
iron and type founding; with many original mix- 
tures of recognized value in the mechanic arts. Also 
aiuminum, plating, gilding, silvering, dipping, lac- 
quering, staining, bronzing, tinning, gaivanizing, 
Britanniaware, German silver, nickel, soldering, 
brazing, ores, smelting, refining, assaying, ete. By 
Simpson Bolland, Practical Molder and Manager of 
Foundries, Author of “The Iron Founder,” ‘The 
Iron Founder Supplement,” ete. New York: John 
Wiley & Sons. 12mo; cloth; pp. 535; $3. 

The author states correctly in his preface that the 
ordinary dictionaries and encyclopaedias of general 
literature, and even those of the arts and sciences, 
contain but few notices of foundry terms; and where 
these do occur, the explanations are in many instances 
very meager, and often very wide of the mark, show- 
ing either a limited knowledge of the subjects treated 
or a want of appreciation of their importance to the 
practical molder, as well as to others who need in- 
formation on such topics. From the comprehensive 
and rather ambitious title given to the book, from the 
author's knowledge of the lack of existing literature 
of the subject, and his past record as a writer on iron 
fonndry practice, we were led to expect that the pres- 
ent work would be one of much value. We regret to 
say that our feeling upon examining the work is one 
of disappointment. It is beautifully printéd in large, 
clear type, easily read, but the type is so large that 
only about 300 words are contained on a page, and the 
book is entirely too small for its pretentious title. We 
heve taken some pains to notice the space given to vari- 
ous important topies, and the result of our search is 
that the most important are but glossed over. The num- 
ber of pages devoted to some of these topics is here 
given: Alloys, 2; Aluminum, 18; Analysis, 8; Anneal- 
ing, 1; Blower, 1; Car-wheel founding, 2 (of which 
more than a page is given to a description of the con- 
tracting chill); Cast iron, 3; Cast iron pipes, 3; Charg- 
ing cupola, 1; Copper, 4; Cupola, 2; Ratio of fuel to 
iron, 4; Steel, 144; Technical education of the molder, 
IS; Strength of materials, 1%; Venting, 16. These 
figures not only show the meagerness of the discussion 
of most of these topics, but the want of balance in 
the space given to each, cast fron getting only 3 pages 
and aluminum, 18; charging the cupola, 1 page, and 
venting, 16. 

Much of the information contained in the book ts 
valuable, and some pages are well written, notably 
those on technical education and venting. The latter, 
by the way, is the only illustrated article in the whole 
book. This lack of illustrations is a serious defect. 
Some of the matter in the book is seriously in error, 
besides being crudely expressed. Under “Steel’’ the 
author says: ‘This wonderful modification of iron is 
a compound of the metal with from .833 to 1.67% 
of carbon.” Under strength of materials he gives the 
tensile strength of cast iron as 25,000 Ibs. per sq. in., 
and that of steel 90,000 Ibs. 

MUNICIPAL GOVERNMENT IN GREAT BRITAIN. 
By Albert Shaw. New York: The Century Co. 
S8vo; pp. 385; $2. 2 

The number of really notable books in these days of 
much book-making is very small. With the exception 
of works of fiction and an occasional volume in some 
other field of pure literature, most books appeal to 
only a small class of readers, and have a narrow range 
of influence. Occasionally g book appears which com- 
mands a wider circle of earnest readers, and leaves its 
impress upon all who become familiar with its con- 
tents. Such a book was Bryce’s “American Common- 
wealth,”’ and happy would it be for our American cities 
if Shaw’s ‘“‘Municipal Government in Great Britain’ 
should so gain the attention of city officials and those 
who elect them as to become another of the same class. 
The chief obstacle in the way will probably be the 
unwillingness so often shown on this side of the water 
to become informed regarding the solution on the 
other side of problems similar to our own. It is urged 
that the conditions abroad are so different from those 
at home that experience there has no bearing upon 
perplexing questions here. This is a great mis- 
take. It is much the same as though an engineer 






should refuse to consider how a task before 
been done elsewhere because some of the e!| 
his situation were different from those in a 
ing ones. Our engineers have learned much 
eign practice snd have in many points sarp 
Our city officiats may profit greatly by th 
employed in English and Scotch cities, but ji: 
only after much self-sacrifice and painstaki 
coupled with an endeavor to divorce municips 
from politics, and conduct them on a purely 
basis, that we shall surpass our English cousiys 
eondact of city affairs. 

The reforms needed in the above direc;io: 
come largely through our engineers. In many 
nities the engineer is the only city official w) 
at ail closely in touch with the outside world. 
is at all informed regarding the way thi 
done in other American cities, to say. nothing 
eign cities. Moreover, the status of the city « 
and the character of the work which he is ask. 
even permitted after earnest solicitation and th 
efforts, to do, is largely dependent upon the 
muuicipal government under which he finds hin 
good, indifferent or bad. The engineer of ab | 
high professional ideals is hampered at every 
when working under any but good city gover 
He is not allowed to carry out his work on eit!) 
gineering or business principtes; his tenure of oti) 
uncertain, sometimes because he will not join 
wink at dishonest practices, and no matter how 
ful his service has been, a change of adminis 
is at any time liable to throw him out of empl. 

The book before us lays down no magic rules f. 
forming this unfortunate state of affairs, but it 
tell in a pleasant and straightforward manne: \ 
good government is secured in England and Seo:! 
and how under it faithful public officials grow 
the municipal service with honor to themselves gayi 
their city. It tells how the most capable men, 
stead of the professional politicians, are made 1 
and city councillors year after year, and how they 
carry out great public works, including water, sew. 
age, lighting and street railway systems, harbor in 
provements, public baths, markets, laundries, parks 
gymnasiums, museums and even artisans’ dwellings 
and the reconstruction of whole streets in overcrowded 
districts. 

The book opens with a consideration of the growt 
and problems of modern cities throughout the world 
It then proceeds to sketch the rise of British towns, 
the famous Reform Acts of 1832 and 1835, with later 
legislation. Next the general principles of English ci'y 
government are outiined, including the methods of 
electing and appointing the various officers, their 
spective powers, how those powers are exercised, sud 
the general results that follow. After this preparati 
the cities of Glasgow, Manchester and Birmingham ar 
each given a separate chapter, in which their muni 
ipal governments and publjc works of all sorts ar 
described and discussed in a detailed and interesting 
manner. These shining examples having been se! 
forth at length, the social activities of numerous less: 
English towns are presented. The author is then ready 
to take up London, with its old government by weaithy 
guilds, which still hold almost regal sway in the olde 
city, and its numerous petty. governments by parishes, 
recently to some extent superseded by the Lond» 
County Council. 

To convey more than a general idea of the contents 
of this volume is out of the question in our space. We 
trust that enough has been said to awaken an inter- 
est in the book which will lead to its perusal an 
study by many. If the book could find its way int» 
the hands, and heads, of every city official in this 
broad land, and every legislator who lays down the 


‘conditions under which our towns, cities and villiges 


act, municipal life and activities would be to no sm.il 
extent revolutionized. “Blind leaders of the blind” ap |) 
describes too many of our city councils and those wii 
are supposed to elect them to office. 

We would not be misunderstood as urging that th 
book presents absolute models to follow this side 
the Atlantic. It is rather a storehouse of suggestiv's 
and warnings, designed to make him who reads thik, 
and that deeply, of how our own particular problems 
can be best solved in our own way. We are to prvi 
by, not blindly follow, the experience of others. 1): 
most useful lessons which experience teaches, as eve!) 
engineer of experience knows, is what pitfalls to sh 
It is pitiful to stumble along, as so many of our cities 
are doing, where others have stumbled and faten, «1: 
more pitiful yet to blunder along where others hiv: 
marked out a clear, straight path. 

In conclusion, after giving all deserved praise to |) 
author for the valuable information brought togeibe 
and the admirable manner in which it is presented, we 
must state that the book would have been more va! 
able if some of the enthusiasm lavished on the E s- 
lish system had given place to bringing out more « 
its adverse points, for such there must be. But wh: 
there is so much that is good, it is often hard to do 
aught but praise, a fact which we ave found iu re- 
viewing, as Mr. Shaw did in writing this volume. 


x 
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PERSONALS. 











Mr. Ezra Osborn, civil engineer, of Middletown, N.Y., 
ued Aug. 28 at the age of 72. 

Mr. Heetor B. Johnson, Commissioner of Public 
Works of Syracuse, N. Y., died recently in that city. 

Mr. G. B. Fox, Chief Engineer of the Gila Valley, 
Globe & Northern Ry., of Arizona, died recently in 
California. 

Mr. G. Howard Ellers, Engineer of Track Elevation 
for the city of Chicago, has resigned his position, which 
he had held for two years past. 

Mr. Cecil Gabbett has been appointed Vice-President 
ind General Manager of the Georgia & Alabama R. R. 
(formerly the Savannah, Americus & Montgomery 
RK. R.). 

Mr. George R. Peck, General Solicitor of the Atchi- 
son, Topeka & Santa Fe R. R., has resigned his posi- 
tion to accept that of General Counsel of the Chicagv, 
Milwaukee & St. Paul R. R. 

Mr. Marechal, Engineer in Chief of the city of Paris, 
France, is visiting this country to investigate the sys- 
tems of electric railways in use, including more es- 
pecially the systems using underground conductors. 

Mr. H. S. Haines, Vice-President of the Plant system 
of clini and President of the American Railway 
Association, has been appointed Commissioner of the 
Southern States Freight Association, succeeding Mr. 
k. B. Stablman. 

Mr. Arthur J. Cox and Mr. ©. P. Chase are the priu- 
cipal members of the new lowa Engineering Co., of 
Clinton, Ia., which succeeds the lowa Engineering & 
Construction Co. They have recently prepared plans 
for water-works at Oxford, Ia. 

Mr. A. Sorge, Jr., M. Am, Soc. M. E., formerty Su- 
perintendent for Fraser & Chalmers, of Chicago, has 
opened an office as a consulting engineer at 1535 Mar- 
yuette Build.ng, Chicago. He will make a specialty of 
foundry equipment and management. 

Mr. Nathaniel Merrill, contractor, of Milwaukee, Wis., 
died Aug. 23 at Hamilton, Wis., at the age of 71. He 
built the foundation of the Milwaukee post office, and 
also built many of the large buildings in that city. 
Some months ago he took charge of the works of the 
Hamilton Stone & Lime Co. : 


Mr. E. P. Randolph has been appointed Superintend- 
ent of the Yuma and Tucson divisions of the Southern 
Pacific Ry., with headquarters at Tucson, Ariz., suc- 
ceeding Mr. J. H. Noble, who has been appointed Super- 
intendent of the Shasta Division in place of Mr. H. 
Cooley, who has resigned on account of ill health. 


Mr. Rudolf Wieser, engineer and contractor, who is 
Genera, Agent for the Maritime Canal Oo. of Nicaragua 
it Managua, Nicaragua, has come to New York with the 
contract which he has made with the Nicaraguan gov- 
ernment regarding the settlement of the Tipitapa Canal, 
the concess.on for which requires that work should be 
commenced at once, or an indemnity be paid. With 
Mr. Wieser is Mr. Jose de Gomez, who represents the 
xovernment in this affair. 


Mr. Edward W. Jackson, General Manager of the 
luteroceanic Ry., died Sept. 2 at the city of Mexico. 
He was born in England in 1838, and commenced his 
railway experience in 1858 on the construction of the 
Smyrna & Aidin Ry., in Turkey. In 1864 he went to 
(he Mexican Ry. (Vera Cruz line), and was General 
Manager of that road from 1875 to 1885, when he be- 
came Vice-President and General Manager of the Mexi- 
can Central Ry. He resigned in September, 1894, to go 
\o the Interoceanic Ry. 


Mr. Samuel L. P. Ayres, Chief Engineer, U.S.N., who 
for some time past has been in control of the Steam 
Nug'neering Bureau at the Brooklyn Navy Yard, has 
been made a member of the Board of Inspection and 
Survey in this city. He will be succeeded in Brovuk!yn 
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COMING TECHNICAL MEETINGS. 
ENGINEERS’ KANSAS CITY. 
Sept. ¥% Secy., £. Baird Building 
WISCONSIN VPULYTECHAILC cry. 
$ , . Means, Loan & Trust 


Aee. 
10. Secy * CLEVELAND 


ENGINEERS. 
Breen, oo Jacobson Block 





Nt pit: rHw ES’ 
Metropolitan 


NORTH W st SOCIETY ENCINEERS. 


NEW ENGLAND RAILROAD CLUB. 


Mass. 
NEW ENGLAND WATER-WORKS ASSOCIATION. 
Sept. 11 to 13. At Burlington, Vt. 
Newton, Mass. 


§ SOCIETY OF 


Secy., John UC. Whitney, 


MUNICIPAL IMPROVEMENTS. 
Annual meeting, at Cincinnati, . 

Administration, 
CLUB OF LOUISVILLE. 


, Clerk of Board of 
ENGINEERS AND ARCHITECES’ 

‘ - 12. Secy., s. K. Zollinger, f 
ENGINEERING ASSOCIATION OF THE SOL TH. 


NOKTHW ESTERN TR: a‘ K AND BRIDGE’ ASSOCTATION. 
p 3 

INDIANAPOLIS "ENGINEERING ‘CLUB. 
$ S » C , City Engineer. 


MON 1 ANA 3 SUOLIETY ENGINEERS. 


ENGINEERS’ MINNEAPOLIS. 
.. E. Nexson, Kasota Block. 
NATIONAL IRKIGATION CUNGRESS. 
Sept. 16 to 1¥. At Albuquerque, N. Mex. 
Alles, Los Angeles, Cal. 

AMERICAN SOCIETY OF ames a. 
At Albuquerque, 
Titcomb, Denver, Colo. 

‘ — MBIAN ENGINE ERING ° 
7 Sassasusey Building, 

it ‘Sts. N. Ww, . 
Ww ESTERN RAILWAY CLUB. 
W. D. Crosman, Rookery Bidg., 
AMERIC AN SOc IETY OF CIVIL ENGINEERS. 
“High ae Danis, ' 
‘c. W. Hunt, 127 
ENGINEERS CLUB OF ST. “LOU 1s 
**Maintenance of Bridges,’ 
Bryan, Turner Biock. 
AND ARCHITECTS’ 
ag bo CALIFORNIA. 
Van Vieck, Los Angeles, 
BOSTON SOC ERY ‘OF CIVIL ENGINEERS. 
Sept. on Secy., 8. E. Tinkham, City Hall,Rooms 36, Brom- 


field 38 
ASSOCIATION a oT ee OF VIRGINIA. 
A. Pilcher, 
NEW ENGLAND KUADMASTERS’ ASSUCIATION. 
At the Revere } nag 


SOC IETY oF W ESTERN 
, Carnegie Library Bldg., 
CLUB OF CINCINNATI. 

. oe Odd Fellows’ 


Ww asbington, 


New York elty. 


v. ° 
ENGINEERS ASSOCLATION 


Sept. 18. Sec: 


ENGINEERS! 


= 
eNGINEERS 
Secy., J. 
sew You sap > 


* 256 Broadway, N. Y. 
riRAL wath AY CLU B. 


z % 
WESTERN SOCIETY OF ENGINEERS. 
Oct. 2. Secy., Chas. J. Roney, 1736 Monadnock Block, Chi 
1 


I 
TECHNICAL SOCIETY OF THE PACIFIC COAST. 
Oct. 4. Secy., Von Geldern, 819 
Francisco. 
Se 
Oct. 5. Secy. David Buell. 
ENGINEERS” PHILADELPHIA. 
F. | 1122 Girard St. 
Y iNstiruTE OF MINING ang hanes. 
Ga. Secy., R. 


nokithaderke a ASSOCIATION OF Ane A. 
Oct. = St. Louis, Mo. 
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CANADIAN SOCTETY OF CIVIL ENGINEERS 
Get. 10. Seey ( H. MeLeod, Montreal 
CIVIL ENGINEERS SOCTETY OF ST. PAUI 
thet. 10 Secy ae | Annan, City Engineer's oo 
ENGINEERING SOCIETY Of bg ge YORK 
let. 10.) Seey trew. R. Sikes, 122 1 St Buffalo, N. ¥ 


AMEKICAN INT. ASSOC. OF RY SU PTS OF B IGE 
AND BUILDINGS. - F BRIDGES 
Oct. 15. At New Orleans, La. Secy., S. F. Patter™ 

Boston & Maine R. R.; Concord, N. H. " 
ag age Sane RAILWAY ASSOCIATION. 

et. 15. At Montreal, ue. Sex Joh N. ar dge, 

Brooklyn, N.Y.) ee ws 
SOUTHERN AND SOUTHWESTERN RAILWAY CLUB 


Noy, 21 SNeey t A ¢ irpiot Macon, Ga 

ANNUAL MEETING OF THE AMERICAN ASSO 
CIATION FOR THE ADVANCEMENT OF SCIENCE 

The 44th annual meeting was held in Springtield 
Mass., from Aug. 29 to Sept. 4, inclusive. More than 
34) members and guests were registered as being in 
attendance. Several affiliated scientific societies held 
their meetings during or about the same time. some of 


them beginning their meetings on Aug. 26 rhe names 
of these societies are: The Geological Society of Ameri 
ca, Society for Promotion of Agricultural Science, As 
sociation of Economie Entomologists, Association of 
State Weather Service, Society for Promoting Engi 
neering Education, American Chemical Society, Amert 
can Forestry Association 

The American Association for the Advancement of 
Science began its existence unde Ss present name in 
IS48, succeeding the American Association of Geologists 
and Naturalists, which was organized In 1840. and held 
annual meetings until S47 rhe new association has 
held meetings every year since IS4S except the years 
IS61 to 1865, inclusive At the 24th meeting, in De 
treit, in IS75, when it numbered SOT members. the as 
sociation began to meet in two sections A, mathe 
matics, physics, and chemistry; and B, natural his 
tory. At the 3ist meeting, in Montrea in ISS2, the 
membership then numbering 1,022, it was further sub 
divided into nine sections, and this subdivision has 


continued until the present time, with some 
in the names of the sections rhe vine sections are 
now named as follows: A, mathematics and astr 
B, physics; C, chemistry; D, mechanicea 


changes 


mommy 


sclence and 


engineering; E, geology and geography; F, zoology: G 
botany; H, anthropology: I, economic science ind stat 
tistics. The next year afier the Montreal meeting the 
membership was 2,083, but since that date it has 
shown no tendency to Increase, and within the las 
three years it has actually decreased. In 1801, the 


membership reached its highest figure, 2.054, but little 
larger than it was eight years before. In 1802 it was 
2,037; in 1893, 1,989; in 1804, 1,802, and in 1805, 1.812. 
Since 1883, most of the several affiliated societies have 
come into existence, and it is now becoming a serious 
question in the association whether these separate se 
cieties are not sapping its life-blood, and whether if 
unchecked, this specialization of societies will not tend 
still further to the association's detriment. The attend- 
ance at the meetings in recent years, is also an indi- 
cation of the disintegration of the association. At the 
Montreal meeting, ‘n 1882, it was 937; at Philadelphia 
in 1884, when reinforced by about 300 members of the 
British Association, which met at Montreal, in that 
year, it was 1,261. At New York, im 1887, it was 
729; at Washington, in 1891, it was 653; at Brooklyn, 
in 1894, 448; and at Springfield, in 1895. a little o 
3M). 


over 


The nine sections of the association at the Springfield 
meeting showed great variation in interest and attend 
ance, Section C, chemistry, was exceptionally stromg. 
So many papers were presented that it was found ne 
essary to have evening sessions to enable them all to 
be read. Sections B, physics; F, zoology, and H, an 
thropology, were well attended, and had plenty of 
papers. Sections D, mechanical science, and le 
nomic science and statistics, were so slimly attended 


Co 


that scarcely a dozen members were present at any one 
session, and the number and quality of the papers pre- 
sented were both disappointing. Both of these sec- 
tions 10 years ago were flourishing, but the strength of 
the former has been given to the new Society for 
Promoting Engineering Education, and that of the lat- 
ter to the Economic Science Association. The tendency 
of the American Association to disintegration, w hich 
has been shown more strongly at the present than at 
any previous meeting, has now attracted such atten- 
tion that special meetings of the council have been 
held to discuss it and take some action upon it. A 
committee of eleven is to be appointed which will make 
a report on the general welfare of the association at 
the next annual meeting, and such changes in the policy 
and practice will no doubt be made as will cause the 
association to take a new lease of life, and to more 
perfectly fulfill the purposes for which it exists. 

At the meeting of the council, previous to the final 
meeting of the association, Prof. E. D. Cope, of Phil- 
adelphia, the eminent paleontologist, was nominated 
for the presidency of next year’s meeting. A comp!i- 
mentary vote was given by Section D for Professor 
R. H. Thurston for president, which will probably lead 
to his being the leading candidate next year. The vice- 
presidert of Section D for next year's meeting, is Prof. 
F. O. Marvin, of Kansas City, Mo., and the secretary 
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is Prof. John Galbraith, of Toronto, Canada. The meet- 
ing next year will be held at Buffalo, N. Y., beginning 
on Monday, Aug. 24. 





NEW PUBLICATIONS. 


POOR'S MANUAL OF THE RAILROADS OF THE 
UNITED STATES. Twenty-elghth Annual Num- 
ber, 1805. With an Appendix Containing a Full 
Analysis of the Debts of the United States, the 





Several States, Municipalities, Ete. Also State- 
ments of Street Railway and Traction Companies, 
industrial Corporations, etc. New York: H. V. & 


H. W. Poor, 44 Broad St. 8vo; cloth; pp. 1412; 
many tables, maps, ete.; $7.50, 

This standard publication continues to be by far the 
most reliable guide to the investor of all publications of 
The railway statistics presented in this num- 
ber are reviewed ‘on another page of this issue. The 
seope of this volume in the presentation of statistics of 
street railways and miscellaneous corporations, and of 
the financial condition of towns and cities, is much 
wider than that of any previous number, The editor 
and publishers are to be congratulated on the faithful 
and careful work, which they continue to devote to 
this publication. 

SEPTEMBER MAGAZINES.—In “Harper's” this 
month Richard Harding Davis describes the experiences 
of “Three Gringoes in Central America,’ er, more 
detinitely, the experiences of three young Americans in 
a journey in Honduras, His description of a Central 
American railway, and of life in general in that region 
ef tropical pleasures and plagues, will be found es- 
peciatly interesting by any engineer who is looking 
forward to work on the Nicaragua Canal, when that 
great enterprise is in a position to require engineers’ 
services, We reprint the following entertaining de- 
seription of Honduras railroading: 


its class, 


rhe train to San Pedro Sula was made up of a rusty 
ngine and three little cars, with no glass in the win- 
dows, and with seats too wide for one person, and not 
it all large enough for two, The railroad journey from 
Puerto Cortez lasts four hours, but the distance is 
only 837 miles. This was, until a short time ago, 
when the line was extended by a New York company 
the only 37 miles of railroad track in Honduras, and 
as it has given to the country a foreign debt of $27,- 
992,850, the interest on which has not been paid since 
IN72, it would seem to be quite enough. About 30 
years ago an interoceanic railroad was projected from 
Puerto Cortez to the Pacific coast, a distance of 148 
miles, but the railroad turned out to be a_ colossal 
swindle, and the government was left with this debt 
on its hands, an army of despoiled stockholders to 
satisfy, and only 37 miles of bad road for itself. The 
road was to have been paid for at a certain rate per 
nile, and the men who mapped it out made ft in 
‘consequence twice as long as it need to have been, 
and its curves and grades and turns would cause an 
honest engineer to weep With disapproval. 

The grades are in some places very steep, and as the 
engine was not as young as it had been, two negro boys 
and a box of sand were placed on the cowcatcher, and 
Whenever the necessity of stopping the train was im- 
mediate, or when it was going down hill too quickly, 
they would lean forward and pour this sand on the 
rails. As soon as Griscom and Somerset discovered 
these assistant engineers they bribed them to give up 
their places to them, and after the first station we 
all sat for the remainder of the journey on the cow- 
eatche It was a beautiful and exhilarating ride, and 
suggested tobogganing, or those thrilling little rail- 
roads at Coney Island and at the fetes around Paris. 
It was even more interesting because we could see 
each rusty rail rise as the wheel touched its nearer 
end, as though it meant to fly up in our faces, and 
when the wheel was too quick for it and forced it 
down again it contented itself by spreading out half 
a foot or so to one side, which was most alarming. 
But the interest rose even higher at times when a 
stray steer would appear on the rails at the end of 
the tunnel of palms, as at the end of a telescope, and 
we saw it growing rapidly larger and larger as the 
train swept dewn upon it. It always lurched off to 
one side before any one was killed, but not until 
there had been much ringing of bells and blowing of 
whisties, and. on our part, some inward debate as to 
whether we had better jump and abandon the train 
to its fate, or die at our post with our hands full of 
sand, 





Another paper in “Harper's” deserving note here is 
“Notes on Indian Art,’’ by Edwin Lord Weeks. It 
ix largely devoted to the architecture of India: and 
may be studied with profit by American architects. 
For beautiful ontlines and richness of ornamentation 
the architectural monuments of India have a_ world- 
wide fame, and their contFast with classic models 
makes them especially valuable to the young designer. 
“MeClure’s’ has a couple of articles describing and 
illustrating the yachts which are about to compete 
for the America cup. 

In the “North American Review” Prof. R. H. Thurs- 
ton writes on the ‘Trend of National Progress,’ and 
ipplies the graphical method to the examination of 
statistics of the growth of wealth and wealth produe- 
ing agencies. The conclusion which he reaches is that 

Very soon, and probably within another generation, 
the average citizen will possess comforts and lux- 
uries and enjoy the advantages of leisure for thought 
and study and intellectual growth which are to-day the 
sole possession of those who are distinctively de- 
nominated rich. 

An article in the same magazine by John Gilmer 
Speed on “Country Roads and Trolleys” argues against 
the indiscriminate giving up of public highways to 


} 


electric railway companies, and may be read with profit 





at the present time when the tendency is altogether 
too much in the opposite direction. In the same maga- 
zine the Assistant Statistician of the Department of 
Agriculture discusses “‘Crop Conditions and Prospects,” 
and says that the leading feature now indicated is a 
restricted area and wide-spread failure of winter wheat 
and cotton, and a great crop of potatoes and Indian 
corn, 

In “The Forum,’’ Edward Atkinson writes on “The 
Benefits of Hard Times,’ giving an entertaining analy- 
sis of the lessons which the hard experience of 1893 
aud 1894 taught to the business world. There is also 
a very valuable article, by Lombroso, on “Criminal 
Anthropology; Its Origin and Application.”’ 

In the “Review of Reviews,’ we find brief articles 
on “Nikola Tesla and the Electrical Outlook,” “Indus- 
trial Niagara,” “‘Wind as a Motive Power in the United 
States,”’ “Value of Weather Forecasts to Agriculture 
and Inland Commerce.” “Deep Waterway Transporta- 
tion from the Great Lakes to the Sea,” and “The Care- 
less Construction and Willful Destruction of Buildings.” 

In the “Popular Science Monthly’ the paper on “‘Ap- 
paratus for Extinguishing Fires,’’ begun last month, is 
concluded, and there is a short popular description of 
the development of the match-making industry, trans- 
lated fram ‘“‘Die Gartenlaube.”’ 


TRADE PUBLICATIONS. 
CREOSOTED WOOD CONDUITS FOR UNDER- 
GROUND WIRES.—The Michigin Pipe Co., Bay City, 
Mich. Paper, pp. 10. 

This little pamphlet gives a very brief historical sketch 
of wood preservatives, and describes the above-named 
branch of the business of this company, which has jong 
been known as a manufacturer of wooden water pipes. 
DRAWING INSTRUMENTS.—Theo. Alteneder & Sons, 

939-945 Ridge Ave., Philadephia. 6x9 ins.; pp. 
110. 

This pamphlet contains, in addition to the usual 
illustrated descriptions and price lists, an account of 
the history and development of the Alteneder joint 
for compasses, etc., first patented in 1850, and now 
generally used for fine instruments. 





CONSTRUCTION NEWS. 


CONDENSED LIST OF CONTRACTS PENDING 
WITH DATE OF OPENING BIDS. 


Bids to be See Eng. 
opened. Work. Place. News. 
Sept. 6. Bridge abutments, Papen, ik Kees Sept. 5 
Sept. 6.S8ewers, Camden, N. J.. RE Re 
Sept. 6. Bridge gore, Kansas City, eo 5 29 


Sept. 6.Laying 48-in. mains, Brookyin, N. X... ay ae 
Advert! sed, Eng. News, Aug. <‘ 

Sept. 7.Paving (13, 600 sq. yds. ) ie Kalb, Til... Aug. 22 
Advertised, Eng. News, Aug. 22 and 29. 

Sept. 7.Asphait pav.ng, W ashington, e. Osicenc Aug. 29 
Advertised. Sug. News, Aug. 20. 

Sept. 7.Granolithic floors, ete., Washington, D.C,.Aug. 29 
Advertised, Eng. News, Aug. 29. 

Sept. 7. Brick school bidg., ‘Springw els, Mich...Aug. 29 


Sept. 7.Laying pipe in river, Ft. Edward, ~ Y.Aug. 29 
Advertised. Eng. News, Aug. 29. 

Sept. .Steel bridge superstructure, Manteno.Sept. 5 

Sept. 8! Laying 42-in. water pipe, Boston....Sept. 5 

Sept. 8.Sewer, Windsor, Ont.............2++e8 Sept. 4 

Sept. 9. Dredging, Washington, RE -Aug. 15 


Advertised, En ng: News, Aug. 15 to “Sept. 6. 
Sept. 9. Hospital building, San Antonio, Tex.. -Aug. 22 
Sept. 9.Heating and plumbing,Des Moines, Ia. -Aug. 22 
Sept. 9.Water-wks. system, Peotone, Ill. juss Ce 29 
Sept. 9.Water-works system, Canaseraga, N. Y.Aug. 29 

Advertised, Eng. News, Aug. 

Sept. 9.Sewers, Brooklyn, N. Y........-ees-4- Aug. 2{ 
Sept. 9.Steel bridges 2), PSY N. J...Sept. 
Sept. 9.Pipe sewers (9,780 ft.), Marshalltown. .Sept. 
Sept. %.Asphalt paving, Wilkes Barre, Pa....Sept. 
Sept. 9.Street improvements, Haughville, Ind.Sept. 
Sept. 9.Hospital building, Binghamton, N, Y..Sept. 


SUSI rr tS 


Sept. 9.Bridge, Marinette, Wis............... Sept. 
Sept. 9. Paving, 'Himira, No ¥.2 6s icec. sec secs Sept. 


Advertised, Eng. News, Sept. 5. 
Sept. 10.Plans for city hall, Worcester, Mass...July 18 
Sept. 10. Water-wks system, Grand Junction, Colo. zs 1 
Advertised, Eng. News, July 18 to sug. 8 
Sept. 10.Laying water pipe, ee te N +. Aug. 15 
Advertis Eng. News, Au 
Sept. 10. Pipe sewers (105,000 ft) st. “Louis,Mo. Aug. 22 
Sept. 10. Brick sewers (30,000 ft.), St. Louis, Mo.Aug. 22 
Sept. oe bdge., etc., Kansas City, Mo.Aug. 29 
Sept. 10.Cobblestone paving, Brooklyn, N. ¥.....Aug. 29 
Sept. 10.Sewage purification plant, Alliance, O...Aug. 29 
Sept. 10. Water-works system, Perry, N. Y. ee. Aug. 29 
Advertised, Eng. News, Aug. 29. 
Sept. 10. Improving road, Piatuvite, Conn......Sept. 
Sept. 10. Improving road, New Britain, Conn.. .Sept. 
Sept. 10. Improving road, Berlin, Conn.........Sept. 
Sept. 10.Sewers, etc., Oshkosh, Wis............Sept. 
Sept. 10.Pipe sewers, Jersey City, N. J........ Sept. 
Sept. 11.Improving streets, Evanston, 0. -Ang. 22 
Sept. 11. Brick school building,Inde endence, 0. Aug. 22 
Sept. 11.Water main. Lakewood. O....... o+o.-Ang. 22 
Sept. 11. Chimney stack, etc., Rome, N. Y.. +-.--Aug. 29 
, 
n 
7” 
§ 
2 


rong 


Sept. 11.Stone arch bridge, Portsmouth, N. H. Sept. 
Sept. 11.Heating plant, Elizabeth, N. J....... Sept. 
Sept. 11.Street improvements, Chicago, IL. -Sept. 
Sept. 11. Improving road, Simsbury, Conn......Sept. 
Sept. 12.Plumbing, etc., Fort Worth, Tex. ‘ie 
Sept. 12.Iron bridges (2), Tell City, el cies cs aa Aug. 29 
Sept. 12.Granolithic pavem’t. West Point, N. Y..Aug. 29 
Sept. 12.School building. Dillon, Mont. ae 29 
Sept. 12.Boiler house, Beloit. MOR cosccecces Aug. 29 
Sept. 12. Water-wks. system. a N. Y. Ang. 29 
Advertised, Eng. News, Aug. 29 and Sept. 5. 
Sept. 12. Flectri¢ light plant, Beloit. Kan.. -Aug. 29 
Sept. 12.Paving parkway, Brooklyn, N. Y.... Sept. 5 
Sept. 12. Water-works system, Rockville, Ind...Sept. 5 
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Sept. 12.Electric railway, Cleveland, O........S: 
Sept. 12.Water-works system, Dalton, O...... 0s; 
Sept. 12.State canal work, Albany, N. Y. +++ Bey 
Sept. 12.Tunnel sewer, w aterbury, c onn. .. Se} 

Advertised, Eng. News, Sept. 5. : 
Sept. 12. Macadamizing, Deepwat er, Conn. .. Sey 


Sept. 13.Cement, castings, . rs Washington. -A 
Advertised, Eng. News 15 to Sept. 6. 
Sept. 13.Plumbing, etc., Phiiadets phia, Pa......Aug 


Sept. 13.Improving street, Deflance, O.........: Avg 
Sept. - Te sewers (54% miles), Madison, Wis. ee 
Sept. 13. Road in Cortlandt township, N. Y...... Au. 
Sept. 13. Reservoir, Austin, Tex................! i 
Sept. 13.Steel bridge, Dunkerh a A 


Sept. 3. Grading Brooklyn, N.Y. ksi be «MG 
Sept. 13. Riprap work, ete. Swinburne ‘Island. /Se 
Advertised, Eng. News, Sept. 5 and 12. 
Sept, 13. Water-works exten’s, Nii agara Falls...Sep 

Advertised, Eng. News, Sept. 5, ; 
Sept. 13. Rebuilding 2 steel bridges, Easton, Pa.Se 
Sept. 13.Stone bridge abutments, Manteno, I)..8 
Sept. 13.Macadamizing, etec., St. Louis, Mo.....8e 
Sept. 13. Resurfacing streets, Paterson, N. J....8ep 
Sept. i $. Belgian block paving, Brooklyn, N. Y..8e))1 
Sept. 14.Plans for library bidg., Madison, Wis. .Ju! y is 


Sept. 14. Bridge, Rs crane a c'eeie waecee'sd 2 
Sept. 14. Stee. bridge, Denver, Culu.............02 
Sept. 14. Court house, Warren, eae 





Sept. 14. Brick paving, St. Joseph, Mich 
Advertised, Png. News, Aug. 20 to Sept. 12. 

Sept. 14.Water-works system, Hempstead, oe, Aug. oy 
Advertised, Eng. News, Aug. 29 and Sept 

Sept. 14. Asphalt pav’g, Governor's Island, N. Y. Se “pt. 


Sept. 15.Electric railway, Cleveland, O........ Aug. 2 

Sept. 15.School buildings, Bozeman, Mont...... Aug, 29 

Sept. 16.Pumping engines, Youngstown, O.....Aug. zz 
Advertised, Eng. News, Aug. 22 


Sept. 16.Y. M. C. A. building, Galveston, Tex..Aung. 29 

Sept. 16.Electric light _ Osborn, O.’.......Aug. 29 
Advertised, Eng. News, Aug. 2%. 

Sept. 16. Water-works system, Osborn, O......Aug. 29 
Advertised, Eng. News, Aug. 29. 

Sept. 16.Stand-pipe, Somerswortn, N. H.. .Sep 
Advertised, Eng. News, Sept. 5 and 2 
Sept. 16.Laying water pipe, Somersworth, N.H.Sepi 
Advertised, Eng. News, Sept. _5 and 12. 


Sept. 16.Lead pipe, Syracuse, N. Y............Sept 
Advertised, Eng. News, Sept. 5. 

Sept. 16.Laying water pipe, Westwood, O.....Seprt. 
Advertised, Eng. News, Sept. 5 and 12, 

Sept. 16.Cast iron. pipe, Westwood, O.........Sep! 


Advertised, Eng. News. Sept. 5 and 12. 
Sept. 16. Telephones, ete., Washington, ID. C...Sept. 5 
Sept. 16. Dredging (300,000 cu. yds.), Baltimore. Sept. 5 
Advertised, Eng. News, Sept. 5. 
Sept. 16.School building, Parkersburg, W. Va..Sept 


Sept. 16.School building, Glenville, 0. Sep 5 
Sept. 16. Fire engine house, Binghs umton, N. Y..Se pt. 
Sept. 16.Paving, Terre Haute, Ind.. “Sept. i 


Sept. 17.Water-works franchise, Rushville, Ind. Aug. 15 
Advertised, Eng. News, Aug. 8 to 22. 

Sept. 17. Water- wks system, Armstrong, Ta....Aug. 22 
Advertised, Eng. News, = 

Sept. 17. Removal of wreck, Was ington, D. C.Aug. 22 


Sept. 17.Paving, Dunkirk, WN. X...ccccccecce cl Aug. 28 
Advertis Eng. News, Aug. 29 and Sept. 5. 
Sept. 17. Brick Sidewalks. Decat i Aug. 29 
Sept. 17.Road, Groton, Conm...................Sept. 5 
Sept. ee iron pipe, ete., St. Louis, Mo.....Sept. 5 
Sept. 17.Laying water mains, St. Louis, Mo...Sept. 5 
Sept. 17. Levees (700,000 cu. yds.), Memphis....Sept. 5 
Sept. it Water-works system, Culpeper, Va.....Sept. 5 


Sept. 18. Water- “>. franchise, Butte. Mont....July 11 
Advertised, Eng. News, July 11 to Aug. 22. 






Sept. 18.State ¢ apitol work, Denver, Colo......./ Aug. 2t) 
Sept. 18. Addition to museum bidg.. New York .Sept. 5 
Sept. 18.Road in Putnam county, N. Y. eee Sept. & 
Sept. 19.Sale of dredge, ete., Newport, es aa cd Aug. 22 
Advertised, Eng. News, Aug. 22 to Sept. 12. 
Sept. 19. Iron bridge, Greensburg. Weis se Aug. 29 
Sept. 19.Rebuilding pump’g mach., Cleveland. Sept. 5 
Sept. 19.Subway, Boston, Mass................ Sept. 5 
Advertised, Eng. News, Sept. 5 and 12. 
Sept. 20.Steel supports, ete.. Chicago, Ill........Aug. 22 
Sept. 20. Passenger elevator, Paris, Tex. .. Sept. 5 
Advertised, Eng. News, Sept. 5 and ‘12. 
Sept. 20. Pipe sewers, Greenfield, Ind.. se wept. 5 
Sept. 28. Lighting court house, Decatur, “Tex... Aug. 29 


Sept. 23. Bridge, Ww CE BNNs a oiidal tk ndlee oeas ood Aug. 2 
Sept. 24. Electric r’ y franchise, Los Angeles, Cal.Aug. 29 
Sept. 27. Brick sewers (14.450 ft.), Kingston, N.Y.Aug. 29 
Sept. 27.Barges, Louisville, Ky. neeneent. 
Sept. 30.Water-works system, ‘Bond Hill, ‘O.. ..Sept. 5 
Advertised, Eng. News, ek 5 and 12. 
Oct. 1 Plans for art building. Philadelphia, Pa..May 23 
Advertised. Eng. News, May 23 to June 7 
Oct. 1.Composite gunboats, Washington, D. C.Aug. 1 
Oct. 2.Court house, CoJumbus, Ga............5 Sept. 5 
Oct. 9.Sale of canal, Annapolis, Md.........../ Aug. 22 
Oct. 16.P’ans for city. hall. Somerville, Mass...Aug. 20 
ee 1.Plans school building, Pittsburg, Pa...Aug. 8 
vv. 19.State capitol, Olympia, Wash..........4 Aug. 29 
er 20. Sewer system (22 miles).Mobile. Ala....Aug. 29 
Advert'sed, Eng. News, Aug. 29 to Oct. 24. _ = 
No date. Electric light plant, Goldsboro, N. C..Sept. 5 





a .Sewer, Cooperstown, N. Y...... Sept. 5 
¥3 .Flagging, ete., Summit, N. J.........Sept. 5 
RAILWAYS 


East of Chicago. 


BRENTON HARBOR & PAW PAW LAKE.—A press 
report from Colonia, Mich., states that the construction 
will soon be commenced on the Benton Harbor & 
Paw Paw Lake Tram Railway, to be built from the 
Chicago & West Michigan station at Colonia, to the 
west end of Paw Paw Lake, a summer resort. Nearly 
$10,000 has been subscribed and the entire right ot 
way donated. The road will probably be extended to 
Benton Harbor in the spring. 

BRYAN, HICKSVILLE. MAYSVILLE & FORT 
WAYNBE.—Incorporated in Ohio to but!d a railway from 
Bryan, Williams county, southwesterly through the 
counties of Williams and Defiance, through the villas: 
of Hicksville to the western line of the county and state 
and thence te, Fort Wayne: capital stock, $50,000; incor 
porators, F. N. Horton, J. B. Colegrove, John W. W'nn. 
John 8. Hart, W._H. Harter, R. U. Simmons, A. U 
Reiche!derfer, C. F. Swift, W. G. Deaisman, Geo. ©. 
Gerrill, M. M. Hootman, J. J. Dorsey, A. L. Ridenour. 
J. M. Ainsworth, Alfred Ridenour and John Nonary 
prineipal office, Defiance, O. 

DEER PARK & PITTSBURG CONNBECTING.- ee 
company is reported to have been organized to bu’ ld : 
railway from the terminus of the Co uence & Oaklan i 
to a connection with the Baltimore Yeto near Ouk- 
land, Md. John A. McKnight, of Philadelphia, and L. 
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rudisil! and J. D. Hamill, of Oakland, 
: Rowuas interested. J. M. Crawford, Ch. E 
iE 3LK.—Incorporated in Pennsylvania Sept. 
weg i = feces a connection with the Phil- 
-iphia & Brie, at Kane, Pa., to a connection with the 
resta Valley road in Highland township, Elk county, 
‘0 miles; capital stock, $100,000, with $20,000 pail iv: 
vos. H. J. dames; other directors: D. 8. James, W.H. 
vavis and A. P. Huey, all of Kane, Pa. 
IMA NORTHERN.—The contract for build’ng thes 
way from Lima, O., to Adrian, Mich., 70 mies 
. boen awarded to W. B. Strang & Co., 15 Wall St. 
<ow York. The construction has been commenced, and 
» be completed by next spring. The principal office 
he company is at Lima, UO. Joseph &. Megrue, 40 
Wall St, New York, the recently appointed rece.ver 
¢ ‘he Oh’o Southern, is president of the Lima Northern 
LIVONIA & LAKE CONESUS.—Inecorporated in New 
york. Aug. 28, to build a standard gage steam raiiway 
~x miles in length from. Livonia, Livingston coun,y, 
hwest to Lakeville, Oonesus Lake; capital stock, 
<i0.000: directors, David L. Gray and F. D. Hunter, of 
‘ew York city; W. D. Biake, of Tompkineville, Rich- 
md county; W. E. Ayers and H. W. Ward, of Brook 
vn: H. B. R. Potter and E. F. Burns, of Jersey City; 
¢ P. Moore, of Passaic, N. J., and C. G. Burnett, of 
Ravonne, N. J. 
SEBASTICOOK & MOOSEHEAD.—A press report 
from Pittsfield, Me., states that the contract for build- 
i the extension of the road to Harmony, has been 
warded to E. T. Mitchell, and the work begun. It is 
expected that 100 men will be at work this week, as 
he nine miles of road must be completed within 0 
days. The railroad commissioners have approved the 
ation, 
rILSONBURG, LAKE ERIB & PACIFIC.—R. F. 
fate, Ch. Engr., Tilsonburg, Ont., writes us that new 
yds for building this railway were received Aug. 19, 
ii the contract awarded to McDona‘d & McMartin, 
if Williamstown, Ont., for the grading, bridging, bal- 
isting and tracklaying. The construction has been 
commenced and is to be completed by Dec. 1, 1805. 


Southern. 


BALTIMORE & OHIO.—Press reports state that this 
company is considering a proposition for an extens-on 
of the Valley branch from Lex.ngton, Va., to Roanoke, 
ind for bringing the Baltimore & Ohio system into 
close connection with the Cape Fear & Yadkin Valley 
and the Roanoke & Southern roads. Last week Pres. 
John Gl, of the Mereantite Trust Co., of Baltimore, 
and receiver of the C. F. & Y. V.; Vice-Pres. 
T. M. King, of the B. & O., and John A. 
fompkins, of Baltimore, inspected the _ routes 
selected, and visited the city of Roanoke, Va. 
lhe plan ineludes the acceptance of an offer made to 
he Baltimore & Ohio directors by a syndicate of Roan- 
oke business men, that proposes to build 30 miles of 
railway from Roanoke to Buchanan, on the Chesapeake 
& Ohio system. Oonnection with the Baltimore & Ohio 
can then be made by using the Chesapeake & Ohio 
tracks from Buchanan to Lexington. This trackage 
cam be secured for $18,000 a year, provided the Chesa- 
peake & Ohio may have trackage rights over the line 
to Roanoke. Accord'ngly, it will give both systems en- 
trance to Roanoke, The latter city is the northern ter- 
minus of the Roanoke & Southern, which extends to 
Winston-Salem, N. C., passing through a rich tobacco 
section. This railway is part of the Norfolk & Western 
system. Near its southern terminus it crosses the line 
of the Oape Fear & Yadkin Valley, which extends from 
the seaboard, at Wilmington, N. C., to Mt. Airy, a dis- 
tance of 248 miles. In this way the Baltimore & Ohio 
would secure entrance to a large area of territory, with 
promises of great benefit to itself and to the country 
served. 


BIRMINGHAM WESTERN.—A press report from 
Birmingham, Ala., states that this company has been 
organized by New York and Southern capitalists, and 
will buy the various iron and coal roads in the Birm‘ng- 
ham district, and unite them, so as to tap all the 
mines and furnaces, and will have terminal facilities at 
B'rmingham. A western outlet is expected through the 
Montgomery, Tuscaloosa & Memphis and the Mobile & 
Ohio, and an eastern outlet over the Kast & West and 
Seaboard Air line, which will buy the East & West. 

FLORIDA EAST COAST LINE.—This company, for- 
merly the Jacksonville, St. Augustine & Indian River, 
commenced laying track this week on a 65-mile exten- 
sion to Miami, Fla. The work is being done by Lou's 
McLain, contractor, under the direction of EB. Ben. 
Carter, Ch. Engr. Work has also been commenced on 
in extension from West Palm Beach to Palm Beach, 
and a steel bridge is being built across Lake Worth on 
this latter extension. H. M. Flagter, Pres., is building 
inother large hotel at Palm Beach, and will also build 
an ocean pler at the end of the Palm Beach extension. 

GEORGIA MIDLAND & GULF.—It is reported that 
this road will be extended from McDonough to Atlanta. 
Maj. W. S. Green is in charge of the surveys. J. F. 
Flournoy, Receiver, Columbus, Ga. 

SUWANNEB RIVER.—This railway is being rebu‘lt 
ind will be reopened for traffie at an earty date. It 
extends from Ellaville to Fredericsburg, Fla., 37 miles. 
Gen. Supt., B. R. Guest, E‘laville, Fla. 


Southwest. 


CENTRAL RY. & TERMINAL.—This company was 
icorporated last year to build a terminal railway to 
connect Smithville, Pattonsburg and Trenton with St. 
Joseph, Mo. It acquired the St. Joseph & Southern 
road, and is now trying to negotiate bonds so as to con- 
struct the terminal system, 135 miles in length. Pres., 
Jos. “~ Boyd, St. Joseph, Mo. 

LITTLE ROCK, HOT SPRINGS & TEXAS.—The 
Fort Worth, Tex., “Gazette” states that work on this 
mad is progressing rapidly, and by Dec. 1 Uriah Lott 
expects to have part of the road in running order. 
rhirty miles are now graded and four miles of track 
uid. Locomotives have been bought and freight and 
passenger equipment is in course of construction. 


Rocky Mt. and Pacific. 


CASTLE CREEK HOT SPRINGS.—This projected 
railway was noted in our issue of Aug. 15. e road 
‘ill extend from a point on the Santa Fe, Prescott 
& Phoenix So to the Castle Creek Hot Springs, 
on the southern slope of the Bradshaw Mountains, a 
(distance of 20 miles. N. O. Murphy, Pres., Phoenix, 
\riz., states that surveys have been made, and that 
the company is now ready to receive bids for con- 
truction. The object of the road is to develop the 
*prings, the waters of which possess rare medicinal 
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qualities, and to open up a rich mineral region in the 
bradshaw Mountains. Ch. Engr., Andrew Barry, 

*~hoenix, Ariz. 

CENTRAL RY. OF NEW MEXICO.—A_ subscriber 
writes us that this company is now in process of 
organization to build this fall a narrow gage railway 
from Trinidad, Colo., to Mora and Las Vegas, N. Mex., 
bisecting the Maxwell land grant through the Red 
River and Cimarron valleys. The road will have a 
branch to Taos, N. Mex.; length of main line, 155 
miles; Taos branch, 18 miles. The preliminary surveys 
have been completed. The profiles and alinement of 
the line present no engineering difficulties. Heary O 
Reed, L. W. Rogers and several mining and land com 
panies are interested. The office of the company is at 
rvom 11, 30 Court St., Boston, Mass. At present Geo. 
M. Stearns is the altorney. 

SANTA CLARA VALLEY.—Incorporated in Cali 
fornia Aug. 26 to build a standard gage railway from 
Alviso to San Jose, a distance of eight miles. A line 
of steamers will ply between Alviso and San Francisco, 
conveying freight from Oakland, Vallejo, Berkeley and 
other bay points in opposition to the Southern Pacitic; 
eapital stock, $100,000. of which $60,050 has been sub 
scribed; trustees, R. J. R. Aden, of Vallejo; H. P. 
Thayer, of San Jose, and H. W. Goodall, Andrew Roc 
ea, Frank Piper, C. A. Shurtleff and A. E. Pryor, of 
San Francisco. The company has already secured valu 
able water-front property at New Chicago, near Alviso. 

SOUTHERN PACIFIC.—The San Francisco “Cail 
states that work on the Santa Barbara division is 
about to be resumed with vigor. The road is now 
completed to Guadalupe, 27 miles below San Luis 
Obispo. PB. MeCormick is sending a large working 
outfit from Los Angeles and San Francisco to grade 
on MeMuriry & Stone's contract south of Guadalupe 
The completion of this proposed work will carry the 
road within 70 miles of Santa Barbara. No material 
blasting will be required on this contract. but the fi 
ing in and embankment work will be quite heavy 


STREET AND ELECTRIC RAILWAYS 
BIDDEFORD, ME.—The Biddeford & Saco K. RK 


Co. has decided to make @ number of impcovements 
to its electric railway, at an estimated cost of $12,000. 
Supt., W. A. Worthington; Ch. Engr... J. Hunt, Jr. 

GEORGETOWN, MASS.—-The Haverhill, Georgetown 
& Danvers Electric Ry. Co. has petitioned for a fran- 
chise for its road in this town, estimated to cost 
$100,000, and on which it is probable work will be 
begun at once. 

SOUTH FRAMINGHAM, MASS.—The Milford, Ho! 
liston & Framingham Electric Ry. Co. has applied for 
a franchise in the towns through which it will operate 
its new road to Milford from South Framingham. 
The Worcester Construction Co. will build the line, 
which it is expected to have in operation before Janu 
ary, 1896. 

LEWISTON, N. Y.—The Lewiston & Youngstown 
Frontier Ry. Co. has been incerporated to build an 
electric railway from the town of Porter, north of 
Youngstown, to Lewiston, a distance of six miles; 
capital stock, $60,000; directors, O. P. Letchworth, 
Frank M. Hayes, Henry C. Howard, A. J. Wheeler, 
Edwin T. Evans, L. D. Rumsey, F. R. March, Joseph 
L. Hunsicker, all of Buffalo, and A. H. Dutton, of 
Youngstown. 

NEW YORK, N. Y.—The “Times’’ states that the 
Metronolitan Traction Co. has decided to extend its 
underground electric system that is now in operation 
in Lenox Ave. to the 23d St. crosstown line, then to 
the Ninth Ave. road and in time to all the lines 
owned by the company in this city. 

ROCHESTER, N. Y.—It is reported that surveys are 
being made for a new electric road from Niagara Falls 
to Rochester. The road will not enter Lockport, but 
is ponpeeeee through Gasport, reaching the Ridge Road 
near Johnson's Oreek, and thence to Rochester. Sam- 
uel Crosby, of Lockport, and F. H. Reed, of New York, 
are interested. 

ANGLESEA, N._ J.—Mayor Frank Smith, John L. 
Burk and Wilson Banks, of Holly Beach, and George 
Ent, of Anglesea, are about to organize a company to 
build an electric road connecting Anglesea, Wiidwood 
and Holly Beach, according to reports. 

HOBOKEN, N. J.—Press reports state that Col. E. 
A. Stevens has made application to the city authorities 
for permission to a tracks for a new electric railway 
for a company to be known as the Hoboken R. R., 
Warehouse & Steamship Connecting Co. The road is 
to operate on Hudson St., from 11th to 14th St.. on the 
river roadway from Fourth to Fifth Sts., and across 
Willow, near 17th St. All the rest of the line will be 
on private property. The object of the road is to con- 
nect the river front and all the steamship docks with 
the New Jersey Junction R. R., through which the 
new railway will be able to reach the West Shore 
and Erie lines. 

BLOOMSBURG, PA.—The North Susquehanna Tran- 
sit Co. has been granted a franchise for an electric 
railway in this city and vicinity. 


PHILADELPHIA, PA.—The Southern Passenger Ry. 
Co. is reported about to extend its road in the down- 
town district. The company proposes to use storage 
batteries supplied by the Electric Storage Battery Co., 
of Philadelphia. Elwood Becker, Pres. Southern Pas- 
amore Ry. Co.; W. W. Gibbs, Pres. Storage Battery 
0, 

BALTIMORE, MD.—Press reports state that work 
was begun Aug. 28 on the Baltimore end of the Balti- 
more & Washington Boulevard Ry. The Shafer, 
Nichols & Watkins Co., of New York, has been award- 
ed the contract for this section of the line, which 
will extend from the Baltimore city limits to Ellicott 
City, about 10 miles. Work was begun two weeks 
ago on the Washington end by M. F. Talty, of Wash- 
ington. It is the intention to equip and operate the 
Washington and Baltimore ends of the road when fin- 
ished, while the work is in progress on the middle 
sections. A contract for 13,000 tons of steel rail has 
been let to the Johnson Co., of Lorain, 0. 

NEW ORLEANS, LA.—The council will very soon 
offer for sale, to the highest bidder, a franchise for an 
electric railway for the period of 50 years. The lines 
to be operated over the same route that is now owned 
by the Canal & Claiborne R. R. Co. All bidders must 
make a deposit of $50,000 with the city comptroller. 
The successfu! bidder shal be required. within 20 days 
of the acceptance of his bid, to enter into notarial! con- 
tract for the performance of the work. 


SANTON, O.—The Canton & Wooster Ry. Co. has 
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» 
been incorporated to build a railway from ¢ 
Wooster: apital stock, S10,.000; j 1 titers, Rol 
S. Shieids. Thomas H. Phillips. Maurice EF. Aungs 


Louls H. Koch and Edward S. Raff 
CLEVELAND, O.—Bids are asked until Sept. 12 fo 











the constru nd oF 
railway between Sou Brovk!y suburb f Cleve 
sy and Akron. Address H. W. Baird, 901 Garfleld 
INDIANAPOLIS, IND.--It is stated that mtracts 
will be let at once fo he structi f ie pr 
posed Indianapolis and tGreenw l ectric railway 
Henry L. Smith is interested 

BIRMINGHAM, MICH rhe Citizens’ St. Ry. ¢ 
of Detroit, has been making surveys fo Ss propose 
extension to this place, which is to be completed 
Nov. 22. The contract for t g ling ! 
twarded to N. E. Sp rsteen 

DETROIT, MICH.—Ic is stated bids w 

pened Sept. 2 for the ms fa 
way from this city, to Birming lista y 
in tes The proposed 1 1 w t w l e Dh 
troit Citizens’ Sr. Ry. Co.'s | Palmer Park. Stra 
earn Hendrie, Gen Ma 1 Ete Wryand 
& Detroit River Ry. Co., is in ested 

DETROIT, MICH A company is ing ga ‘ 
build an electric railway from M t Clemens to I 
Huron, by way of Chesterfield, New Baltimore, A 
nac and Marine City, a distance of 65 miles, estima 
to cost about $600,000 Lester B. Fre 1 Whi \ 
Opera House, and W ( Mavybury ire inte Stenl 
Moore & Moore are thie vs. Engrs., W. H. A 
well & Co., Home Bank Bidg., Det 

FARMINGTON, MICH. Fred M. Wa s 
Brownell, J. Summer Rogers and 1 zx. = 1 
been granted a franchise for an electri vay f 
Detroit to this place, Orchard Lak ind oth 
along the River Rouge, a distance f 1 miles 
CHICAGO, ILL.'l Uni Elev i. ee. 4 
awarded contracts for cons i wan ¢ \ il 
along Fifth Ave md ss 1 i 
contracts Will be let fo lhe ) nu n of t} s i 
Ire along Harrison S 1 Wabash <A pertiss 
Will be asked at once fo ig tT wiv i ~ ‘ 
The road will be a loop formed as f ws The Me 
yp" tan, 12% miles of double-track structure Al 

. the Lake St... ov 6 . 
total udy n Dp I N 
Weste 5 » how pre ss f ~ I j } \ 
add 5% miles of four-track vad 11 of dou ek 
With the completion of the Douglas Park n f ‘ 
West Side Metropolitan, the , “ be awelled 
over 40 miles of double track I ‘niire syste s to 
be operated by eleetr eity rhe Un I vited Ry 
Co., has a capital stock of $5,000,000. Pres., Le Grand 
W. Perce Chas. T. Yerkes, Pres. N 1 4 go S 
RK. R. Co., is interested 

KANSAS CITY, MO.--The Electri Railwa ‘ 
struction Co, has been incorporated with a ‘capital 
stock of $100,000, one-half of which is pald i j 
corporators, Willard E. Winne Kili S. Young, M. B 
Abell, James Scammon, Georg Law, ¢ i Adan 
and C. B. Leavel; trustees, Eli S. Young 1 Willard 
E. Winner. The object is to mstruct an electric 
railway from the terminus of the Westport branch 
of the Metropolitan Cable I t south ) 


ty it Westy 
Waldo Park and to Forest Hill Cemeter; 

DALLAS, TEX.—E. L. Wood, C. B. Gillespie and 
others are forming a company to build an eleetri 
line to Oak Lawn, according to reperts 

CASTLE ROCK, WASH.—The Mount Helen's Ry 
Co. has been incorporated to build an electric road 
from this place on the Cowlitz River to the mining 
region of Skamania county; capital stock, $500,000; in 
corporators, Milton Santee, B. A. Deetz and L. G 
Bigelow. 

SEATTLE, WASH.—M. F. Backus, receiver of th 
Seattle Consolidated St. Ry. Co., is having plans and 
specifications prepared for the reconstruction of the 
power house. Gen. Man., C. S. Clark 





ELECTRIC LIGHT AND POWER. 


SHARON, CONN.—A company has been organized 
with a capital stock of $10,000 to light this plaice by 
electricity. Work on the plant will be begun at ones 


according to reports. 

CATAWISSA, PA.—Bids are abon 
constructing a municipal electric lig piant to \ 
sist of a 125-HP. engine, 35 a: izhts, about 900 in 
eandescent lights and about 444 miles of wiring. F. R 
Dent, Clk. 

CHESTER, PA.—The contract lighting the 
streets, alleys, etc., of Chester has 1 awarded to 
the Beacon Electric Light Co., of Chicago, ill. 

HAGERSTOWN, MD.—Powel!l Evans, of Vhiladel- 
phia,.Pa., has been granted permission by the councils 
of this city and Williamsport and the commissioners of 
Washington county to construct an electric plant by 
which the power at dams 4 and 5 along the Potoma 
River can be conveyed to the towns in the county 

GOLDSBORO, N. C.—Bids are asked by Henry Lee 
for erecting an electric light plant of ™s) lights ca 
pacity, according to reports. 

WAYNESBORO, GA.—Wilkins, Neely & Jones have 
been awarded a contract for an electric light plant. 

COLUMBIA CITY, IND.—The council has granted 
Ruch Bros. a 10-year franchise to light the city, the 
franchise to date from the expiration of the present 
one on March 5. Ruch Bros. agree, to furnish the 
city 28 incandescent lights for use in the city hall 
council room and pumping station. 

MANKATO, MINN.—It is stated that Mankato has 
voted an appropriation of $10,000 for additional ele 
tric lights to be owned by the city. Prof. George ID 
Shepardson, of the Department of Electrical Eng. nee 
ing at the University, has been engaged to draw plans 
and specifications for the new plant. 

LAKE CITY, 1A.—E. G. Flynn, of Lake City, has s« 
cured the franchise for an electric light and pumping 
plant for this place. L. B. Merriam, of De Kalb, has 
prepared the plans. 

FLATONIA, TEX.—J. H. White is reported as in- 


terested in a projected electric light plant. 

NEW COMPANIES.—Bennington Gas & Electric 
Light Co., Bennington, Vt.; $75,000; Henry S. Jackson, 
Franklin S. Frisbie, Wm. H. Kimball, Benj. V. Page, 
Boston, Mass. 

Hillsdale Electric Light Works, Hillsdale, Ill.; $5,000; 
Henry L. Gardner, Arthur Morgan 

Pocatello Power & Irrigation Co., Chicago, I1.; $150,- 
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000; Charles W. Spalding, Daniel Swinehart and Fran- 
cis W. Smith. 

Hering on Werater 
Kan.; $25,000; T. N. 
Towner and others. 

Salt Lake Citizens’ Electric Light Co.. Leadville, Colo. : 
$500,000: Charles Boettcher, John F. Campion and 
George W. Trimble. 

Great Western Light & Heating Co. 
£280.10: Pres., G. W. Benedler; Vi 
son; Secy., E. P. Thompson. 

International Electrie Light Co., St. 


Light & Power Co., Herington, 
Boxby, W. S. Morgan, W. 8. J. 


Des Moines, Ia.; 
Vice. Pres., A. E. John- 


Louis, Me.; 


$15,000; J. M. Darey, Geo. S. Delisle, H. B. Russell, 
H. E. Chandler, H. G. Ferguson. . - 

Dickinson Electric Supply Co., New York, N._ Y.: 
$10,000; Henry 8. Ritter, Henry H,. Dickinson, 1112 


Broadway, New York, Allen 8. Goodacre. — 

Leroy Power & Milling Co., Leroy, N. Y.; $65,000; 
Charles F. Prentice, D. C. Howard Prentice, Calvin N. 
Keeney, John P. Sampson, William F. Huyck. 

The Leonia Co., Leonia, N. J.: $5,000, with $1,000 
paid in; to build a gas plant for lighting and power; 
Arthur D. Bogert, M. Du Bois Appleby, Leonia. 

Butler Light, Heat & Power Co., Mahanoy City. Pa.;: 
D. PD. Phillips, Gordon; Dr. C. 8. Schomo, Ashland; 
Andrew Comrey, Ephraim Barlow, Mahanoy City. 

Le Roy Hydraulic Electric Co., Le Roy, Ne 
$65,000: to manufacture and supply electricity in Le 
Roy; Charles F. Prentice, D. C. eware Prentice and 
others. 

Western Light & Heat Co., Des Moines, Ia.; $250,000; 
Pres., Geo. W. Benedict. of Des Moines: Vice-Pres., A. 
K. Johnson, Liberty, Ind.; Secy., E. P. Thompson, Oak- 
land, Cal. 

Newark Biectric Developing Co., Newark, N. J.; 
000; to manufacture magnetizing boxes, etc.; 
gustine Demarest, Eugene Eagles, Chas. H. 
James H. Reinhardt. 

Aetna Electric Co., 





S100.- 
Charles A. 
Madison, 


Hartford, Conn.; $50,000, with 
$25,000 paid in’ to manufacture ineandescent. lighs. 
ete.; Geo. 8S. Miller, Henry Green, C. F. Reinmann, 
Annis P. Merrill, Hartford, Conn. 
California Light & Fuel Co.. Los Angeles, 
$300,000, with $10,000 paid in; Thaddeus 8. C. 
Leon P. Lowe, H. C. Brown, Pasadena, 
Cochran, I. M. C. Marble, of Los Angeles. 
Electric Hardware Mfg. Co.. New York, N. Y.: $45,- 
OOO; to manufacture magnetized boxes. ete.: Charles A. 
Hassey, Edward W. Hill, Bernard Lunde, Alexander 
Caldwell, and George A. Conner, New York. 





Cal.; 
Lowe, 
cni.+ Gs W. 


BRIDGES. 
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ECK'ISMOUTH, N. H.—Bids are osked until Sep 
11 for corstructipg a stone arch bridge in place of 
tne present structure over the North Mill pond. Enzr.., 
Chas. K. Putnam; C. D. Hanscom, Cy. Clh. 

BUFFALO, N. Y.—The following bids have been re- 
ceived for the superstructure for a plate girder bridge 
over the Scajaquada Creek, on Genesee St.: William 
Franklin, Buffalo, $3,800; Logie & Leh, Buffalo, 
$3,084.07; Buffalo Bridge & Iron Works, Buffalo, $3.967; 
Rochester Bridge & Lron Co., Rochester, 33.000; Wis 
consin Bridge & Lren Co., Mi'wankee, Wis., $3,4%. 

HACKENSACK, N. J.—Bids are asked by the 
mittee of the freeholders of Bergen county until 
9 for construct'ng a steel bridge with brick 
and stone abutments over Tenakill, Brook, Cresskil:, 
and for a similar one over Saddle River, Ridgewood, 
and until Sept. 18 for building a steel bridge with brick 
arches ever Sadd'e River, at Dunkerhook. M. R. Ro- 
maine, A. ©. Demarest and T. V. Terhune, Comrs. 

BROOKVILLE, PA.--Bids are asked until Sept. 6 
for building two abutments for a new county bridge 
ever Trout Run in Winsiow township; security, $500. 
John Davis, Clk. County Comrs. 

FASTON, PA.--Bids are asked until Sept. 13 for re- 
building steel superstructures and masonry substruct- 
ures for a bridge over Martin's Creek, and one over 
Little Martin's Creek, at or near the » of Martin’s 

H. 


com- 
Sept. 
arches 











Creek, Engr.. J. Madison Porter, Easton; M. 
Schall, Clik. County Comrs, 
McKEESPORT, PA.-Local papers state that the 


friction between the Second Ave. Traction Co. and the 
McKeesport Bridge Co. promises to result in the con- 


struction of another new bridge at the foot of Third 
Ave., in McKeesport. The dispute is over tolls to 
be paid for the vse of the bridge now up, and the 


Traction Co, will probably build its own. 

WYOMING, PA.—The Wyoming Bridge Co. has se- 
cured a charter for the construction of a bridge over 
the Susquehanna River at Eighth St. F. J. Scouten, 
S. S. Herring, of Wilkes Barre; W. R. Chapin and 
Vv. L. Breese, of Wyoming, are interested. 

SPERINGWELLS, MICH.— The supervisors have grant 
wl Springweils and Ecorse townships permission to 
build a steel drawbridge over the River Rouge at an 
e-timated eoest of $22,000. The Wyandotte & Detroit 
River Ry. Co. iS to pay half the cost of censtructing 
Ecorse’s share, and also to pay half the cost of main- 
tenance, Geo. O. Fischer, Supervisor. 

MANTENO, ILL.—Bids are asked until Sept. 7 for 
constructing the steel superstructure for a bridge over 
Rock Creek and until Sept. 18 for censtructing the 
stone abutments for the bridge. F. S. Breen, Clk. 
Hawley County Comrs. 

MARINETTE, WIS.-—Bids are asked by the council 
until Sept. 9 for constructing a bridge 18% ft. wide 
over the Menominee River to Menominee, Mich., es- 
timated to cost $5,000, 

OAKLAND, CAL.—Plans are to be prepared for a 
drawbridge across the estuary to replace the present 
structures at Webster and Alice Sts. The length of 
the proposed bridge will be 750 ft. Col. G. H. Mendell 
is the U. 8. Engineer in charge of the government 
work of this district. 

HAMILTON, ONT. 
been 


Geo. F. 


Webb, of Hamilton, bas 
awarded the contract 


for the mason work for 











the Burlington bridge, 
S0,.000 and $40,000, 

WINNIPEG, MAN.—The following were the only two 
bids received by the committee for building the super- 
structure for the Osborn St. bridge: Dominion Bridge 
(o.. Montreal, P. Q., $8,749; Hamilton Bridge Co., 
Hamilton, Ont., $9,150, 


estimated to cost between 


BULLDINGS. 


BINGHAMTON, N. Y.—Bids are asked until Sept. 9 
for building additions and making repairs to the North 


building of the Binghamton state hospital; bond, 
$5,000. Arch., I. G. Perry; Alex. Cumming, Cho. 
Trustees; John Anderson, Secy. Bids are asked 


until Sept. 16 for constructing a fire station, also for 


plumbing and heating the same; bond, $6,000, Lewis 
Seymour, Cy. Clk. 
BUFFALO, N. Y.—Green & Wicks have prepared 


plans for a three-story block of 10 stores and 12 flats, 
at Main St. and Parker Ave., for the Buffalo Cement 
Co., Limited. The building will have a frontage of 220 
ft. on Main St. and 172 ft. on Parker Ave. It will be 
built of yellow brick and terra cotta with framework of 


steel and is estimated to cost about $100,000,——The de- 
porteens of public works has received the following 
vids for the ironwork on the new east side high 
school: Brown & Ketcham Iron Works. Indianapolis, 
Ind., $24.615: Buffalo Structural Steel & Iron Works, 
Buffalo, $24.900; Kellog Steel & Lron Works, Buffalo. 
$24,913; C. F. Ernst. Buffalo, $23,344; Van Dorn Iron 


Works Co., Cleveland, O., $24,477. 

NEW YORK, N. Y.—John C. Burne, 101 West 42d 
St., has been engaged to make the plans for the mer- 
cantile building. which John Kehoe is to erect at Vestry 
and West Sts.; it will contain the latest improvements, 
including passenger and freight elevators, steam-heat- 
ing apparatus, electric wiring and fixtures, etc., and is 
estimated to cost about $100,000, 

NEW YORK, N. Y.—Bids are asked by the depart- 
ment of parks until Sept. 18 for constructing a wing 
to the building occupied by the American Museum of 
Natural History in Manhattan Square. Bids for this 
work were opened last week, but were rejected, the 
lowest bid being $307.552. Archs., Cady, Berg & See, 
31 East 17th St. Plans are about completed for a 
12-story office building at Broadway and Leonard St. 
for the New York Life Insurance Co. The building 
will be 400% 203 ft.. and is estimated to cost about 
$2,000,000. Arch., McKim, Mead & White.——Robert 
T. Hoteroft is about to build a seven-story warehouse 
on the east side of West Broadway, north of Grand 
St.. which will be provided with an electric elevator. 
steam heating apparatus, sanitary plumbing, electric 
Wiring and fittings, etc. Archs., Neville & Bagge, 215 
West 125th St. 

ELIZABETH, N. J.—Bids are asked by the board of 
education until Sept. 11 for a new boiler for the heat- 
ing p!ant of the Battin High School. 

ALLEGHENY, PA.—J. R. Murphy has had plans pre- 
pared for a new public safety building on Diamond St. 

BALTIMORE, MD.—Joseph M. Cone been 
granted a permit for the erection of a seven-story 
brick warehouse at German and Eutaw Sts. 

WASHINGTON, Db. C.—Albert Gleason & Co, 
been awarded the contract, at 19% cts. per cu. yd., 
for excavating for the foundation for the Protestant 
Episcopal Cathedral near the Zoological Park. between 
Woodley and Klingle roads. A group of buildings is 
to be erected, the first one of which will be the Hearst 
School for Girls, to cost $175,000. The foundation 
committee consists of Col. John M. Wilson, Rev. Dr. 
Geo. W. Douglass and Col. A. T. Britton. Arch. 
Ernest Flagg, of New York. 

PARKERSBURG, W. VA.—Bids are asked until Sept. 
16 for constructing a building for the Marshall College 
Normal Schoo! at Huntington, and also for improving 
the old buildings at West Liberty, Fairmont and 
Sheperdstown. Virgil A. Lewis, Pres. Bd. Regents 
W. Va. State Normal School. 

COLUMBUS, GA.—-Bids are asked until Oct. 2 for 
constructing a court house for Muscogee county. 
Archs., A. J. Bryant & Co., of Atlanta; Geo. O. Berry, 
Secy. 

SAVANNAH, GA.—The following bids were received 
by the supervising architect at Washington, Aug. 23, 
for constructing a court house and post office building. 
the specifications calling for alternate bids for lime- 
stone and marble; Leanicheck & Thwaits, Milwaukee. 
Wis., $119,573: alternate bid, $192,573: time for com- 
pletion, 300 working days. Miles & Bradt, Atlanta, 
Gra., $117,000; alternate bid, $215,000; time for comple- 
tion, if limestone. one year; if marble. 16 months. 
Chas. A. Moses, Chicago, IlL., $137.240; alternate bid, 
$223,486; wired a reduction of $4,000 on each bid; time, 
twelve months. M. T. Lewman & Co., Louisville, Ky., 
$159,631; alternate bid, $275,000; time, one year. Thomas 
Clark & Sons, Chicago, $157,870; alternate bid, $242,366; 
time, 12 months. L. L. Leach & Son, Chicago, $155,- 
Tw: alternate bid, $232,000 if Georgia marble is used, 
and $235.000 if Vermont marble is used; time, one year. 

CLEVELAND, 0.-—The Williamson Block was de- 
stroyed by fire Aug. 24 at a loss of $100,000. It is 
stated that a l5-story office building will be erected 
soon on this property. G. E. Herrick and H. Clark 
Ford are interested. 

GLENVILLE, 0.—Bids are asked until Sept. 16 for 
erecting a school honse. Arch., F. C. Bate, 20 Euclid 
Ave., Cleveland; W. H. Frieseman, Clk. Bd. Edueation. 

CHICAGO, ILL.—Flanders & Zimmerman have com- 
pieted plans for a four-story brick apartment house, 
estimated to cost about $186,000, work on which will 
be begun at once. 

MADISON, WIS.—Ferry & Clas have completed plans 
for additions and a number of improvements to the 
main building of the state university, estimated to 
cost about $50,000. 

MARSHFIELD, ORE.—An architect is at present en- 
gaged in preparing plans and specifications for a school 
bailding in Marshfield. for which $15,000 in bonds have 
been sold. John F. Hall, Clk. School Bd. 


IRRIGATION. 


DELTA, COLO.—Duke Bros., of Hotchkiss, Colo.. are 
reported as interested in the proposed construction of an 
‘rrigation ditch 25 miles long. The water is to be taken 
from Hubbard Creek at an elevation of 9,000 ft. 

SALT LAKE CITY. UTAH.—The Gold Belt Water 
Co. has awarded the contract for 60,000 ft. of pipe, to be 
used in the construction of its line between Ophir Creek 
and the bonanzas of Oamp Floyd mining district. to the 
National Tube Works, of Chicago, I1l.——A company has 


has 


have 
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been organ’zed to utilize the water of 62 lakes a: : 
heads of Weber and Provo rivers, which was locate: } 
Faust & Co. three years ago. Pres., Robt. T. Bur: 
Secy.. H. J. Faust, Jr., of this city: W. W. Clot 

Coalville; E, D. Buys, of Heber City; Joseph L. Raw 

f South Cottonwood; William Driver, of Ogden, 4 
H. T. Reynolds, of Provo, are interested. le 








SEWERAGE. 


DOVER, N. H.—Plans have been prepared by Erucs 
W. Bowditch, of Boston, for a system. " z 

LEICESTER, MASS.—The contract for laying aboy 
6,000 ft. of 10, 8 and 6-in. sewers with underdrains 
has been awarded to Thomas Hennessy, of Holden, 4 
$3.000, and $3.50 extra per cu. yd. for rock excavation 
The pipe will be furnished by the water district. Th: 
will use deep-socket pipe for the sewer proper an: 
standard pipe for underdrains. Engrs., Geo. x Craiz 
& Sons, Spencer, Mass. 

SALEM, MASS.—The preliminary work for the c«. 
struction of a system to carry the sewage of Sale: 
and Peabody to sea has begun. The engineers expe 
to be engaged about three months in the preparatio 
of a report and a plan of a comprehensive system. X 
Y. Goodnow, Ch. Engr. State Bd. Health, and Ge 
A. Kimball are in charge of the work. 

STONEHAM, MASS.—B. R. Felton, 10 Tremont s 
Boston, has been engaged by the commissioners «: 
this city to prepare plans and estimates for a system 

NEW HAVEN, CONN.—The committee has been pi 
titioned to construct sewers in Warren Place ani 
Stevens St. A. D. Sanborn, Chn.; Edward A. Stree 
Asst. Cy. Clk. 

WATERBURY, CONN.—Bids are asked until Sep 
12 for building sewers, including 400 ft. of tunis: 
through rock, as stated in our advertising columns. R 
A. Cairns, Cy. Engr. 

AVON, N. Y.—The following bids were received })\ 
the commissioners for constructing sewers, in rep!) 
Rg advertisement in Engineering News; M. Chase. 
Clk.: 

. J. Koglin, 99 Wheeler's Ave., Buffalo, N Y.. 
W. H. Cookman, Niagara Falls, N. Y.......... 
Hall & Denalo, Lansingburg, N. Y. ............ 
Prefontaine & Barrett. Batavia, N. Y......... 
Eimer Mighton, 72 Carlton St., Buffalo, N. Y.. 





S. PROMO, WOCMOeter. Whe Wis i os wiv cccs ccsececce § 

es eee ee 9.265 
William Franklin, 339 Seventh St.,Buffalo, N. Y. 9,464 
J. Harrer, 15 Sanford St..Buffalo, N. Y........ 9 645 
J. Hogan & Co., Niagara Falls, N. Y. .......... 9856 
Rogers & Ryan, Tonawanda, N. Y............ 10.1%) 
A. Marks Co., 191 Frent St., Rochester, N. Y. 10,326 
Ritzman & Miller, 1061 Ellicott St..Buffalo, N.Y. 10,381 
Roberts & Hill, Tonawanda, N. Y............. 11,121 
we eS a a ere 11,168 
Creveling, Ogden & Kelly, Mt. Morris, N. Y. .. 11,665 
Whitmore, Rauber & Vicinus, Rochester, N. Y. 11,720 
Jones & Rosser, Kingston, Pa................. 11,0402 


Brown & Little, 90 Exchg. Pl. Bldg., Rochester 
Lauer, Hagaman, Brayer & Albaugh, Rochester 
G. S. Wagner, 11 Briggs Place, Rochester, N. Y. 
J. F. Dolan, Ogdensburg. N. Y. .........0.ee0:: 
ce Ge Pr a arr ree 
Frown Bros., 136 Seneca St., Buffalo, N. Y.... 
Se NN IS oS ah Ten 064 6 heb bdh a <cee cone 
M. Sandro, 1036 Michigan Ave., Niagara Falls 
Conners & Sullivan, Elmira, N. Y 





15.040 
COOPERSTOWN, N.Y.—Bids are asked by the villag: 





trustees for a sewer in Main St. Plans have been 
submitted to the state board of health for a sewer 
along the lake front. 

MECHANICVILLE, N. Y.—The following bids wer 
received by the commissioners Aug. 27 for construct 
ing about 50,000 ft. of 12 to 6-in. pipe sewers, as ad 





vertised in Engineering News; S. H. Hall, Pres 
Comrs.; J. F. Terry, Clk. Comrs.: 

Henry M. Dowd, Hastings-on-Hudson, N. Y. $42,748 
Troy Public Works Co., Troy, N. Y. .......... 35,001 
Gray & Temple, Lansingburg. N. Y. .......... 43,495, 
. DR ae OU, SNORE ERs in den des b5-600 45,65 
*P. H. Harrison & Sons, 145 Broadway, N. Y.. 29.00% 
Sloan, MclIivane & Ott Bros., Pittsburg. Pa... 24.921 
A. F. Nims, Philadelphia, N. Y. (informal).... 26.042 


* Awarded contract. 


SANDY HILL. N. Y.—It is stated that a system is 
soon to be bailt in Sandy Hill. A sewer commis 


sion composed of_ the following has been appointed 
John Gallagher, Orville Griffin. John Toole. F. M 


Van Wormer and Preston Paris. A meeting of tho 
board was held Aug. 26, when an organization was per 
fected and the clerk was instructed to invite engineers 
to look over the ground and submit bids for a survey 
map and plans for the proposed system. 


CAMDEN, N. J.—Bids are asked until Sept. 6 for 


constructing sewers in four streets. Chas. P. Sayrs. 
Chn. Com.; L. E. Farnham, Cy. Engr. 

ELIZABETH. N. J.—We are informed that F 
Schmeider, of Elizabeth, has been awarded the con 


tract for the construction of the Third Ave. and the 
Stites St. sewers, at $7,280 and $908, respectively. N 
J. Thompson, Cy. Comr. 


HARRISON, N. J.—It is proposed to construct a sewer 
in Cleveland Ave.. from Second St. to the Passaic 
River. B. P. Walsh, Town Clk. 

JERSEY CITY, N. J.—Bids are asked until Sept. 10 
for building 460 ft. of 18-in. pipe sewer in 16th St 
John C. Kaiser, Chn. St. Com. 


RAHWAY, N. J.—The council has granted permis 
sion to the Reformatory Commissioners to build a 


sewer in the Woodbridge Road and across Hazlewood 
Ave. to the river. 


BEN AVON, PA.—A sewerage system is being dis- 
eussed for this borongh in Allegheny county. Wm. J 
Dunn, Penn Bidg., Pittsburg, Chn. St. Com. 

SCRANTON, PA.—J. B. Gilhool has intsoduced in the 
council a resolution authorizing the extension of the 
main sewer. Bids will be asked as soon as the resolu- 
tion has been adopted. 

SAVANNAH, GA.—Plans are ass prepared by E. 
J. Thomas and John Howard, of the city engineer's 
office, for an outlet sewer. 

BUCYRUS, O.—Dr. C. O. Probst. Secy. State Bd. 
Health, is to make a report on a better system of sew- 
age disposal than the present one of emptying the 
se vage ito the river. . L. Weber about ‘three years 


ago urged the construction of an intercepting sewer in 
the river. and this system has been consigered favor- 
ably by Dr. Probst. 
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LOGAN, 0.—The following bids were received Aug. 
» for the construction of a system. as advertised in 
cineering News; Engr., Frank Snyder, of Colum- 
peter Kleinschmidt, Chn. Com.; H. E. Rpernen, 
ilage Clk.: Henry. Gantz, Columbus, 0., 21.627, 
age eliborns, Cleveland, O., $37,691; Knight & 
stermann, Columbus, O., $26,048; Darrow & Connor. 
nchester, Va., $28,955; Pat Caffrey, Springfield, O.. 
844: MeGary & Gowan, Akron, 0O., $29,505; Green- 
. Construction Co., Greenville, O., $20,703 5 Sheets 
~ Hammond, Uricksville. 0., $19,659; W. J. Gawne., 
eveland, O., $21,404; Walker & Robison, Troy, 0O., 
883: Lind & Kontner, Columbus and Logan, ©., 
21,249. 
GREENFIELD, IND.—Bids are asked until Sept. 20 
r yarn or 13,245 ft. of 18 to Gin. pipe sewers, 
» manholes, 3 flush tanks, 448 Y-branches, ete. W. J. 
eary, Cy. Engr. 
OSHKOSH, WIS.—Bids are asked until Sept. 10 for 
mustreeting sewers and water connections in a num 
wer of streets. F. Lampert, Chn. Bd. Pub. Wks. 
MARSHALLTOWN, IA.--Bids are asked until Sept. 
4 for constructing 9,780 ft. of pipe sewers. J. G. Trot 
er, Cy. Clk. 
INDEPENDENCE, MO.—Wynkoop Kiersted, 5S 
Water-Works Bldg.. Kansas City, Mo., has recom- 
nended the construction of an 18 to 12-in. ontfall 
ewer, 29,225 ft. long, in the valley of Sugar Creek, to 
he Missouri River, at a point below the water-works, 
an estimated cost of $45,126 and of $4,500 a_ mile 
for laterals. A pumping station is also proposed. 
OAKLAND, CAL.—Rudolph Hering, of New York, 
has recommended the construction of a 24-in. sewer 
along the water front for the disposal of the sewage 
of East Oakland. Engr., W. F. Boardman. 
HAMILTON, ONT.—It is proposed to construct an 
is-in. pipe sewer in Main St., at an estimated cost 
of about $3,000. T. Beasley, Cy. Clk. 
WINDSOR, ONT.—Bids are asked by the council 
intil Sept. 8 for constructing a sewer in Wyandotte 
er 


i 
Int 
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MARYSVILLE, CAL. We are informed that the fol 
lowing bids have been received for sewer work: 

Brick sewer, 1,840 ft., with branch pipes, etc.: 
Cc. D. Vincent, San Francisco, Cal............... 
Pr. J. Kelly, San Jose, Cal........ ctedgecs On 
Wm. Heafey, Oakland, Cal... ....ccccccccccceses & 
W. J. Schmidt, Berkeley, Cal... ...0..ccesccvccce 
White & Touhey, Sacramento, Cal............... 
The city furnishes all terra cotta sewer pipe and catch- 
basins to be used on the work. 

Terra cotta sewer, 7,140 ft., together with necessary 
branch pipes, ete.: 





Cc. D. Vincent, San Francisco, Cal.............. $3,289 
Weak. Be I, BIEN 6 6 8 dicen ci ccwcsevcens 2,874 
PS Se I) Ns on 0:4'c-5 0 «ws wks ov 0c adc Se 
Cavanaugh & Kehoe, Oakland, Cal.............. 5,150 


W. J. Schmidt, Berkeiey, Cal.............ccee0ee 40S 
The city furnishes the contractor with all the pipe, 
catehbasins, ete. 

Vitrified sewer pipe, catchbasins, ete.: ».940 ft. sewer 
pipe, 24 to S-in.; 34 Y’s, assorted sizes; 20 elbows, 
S-in.; 60 catchbasins: 


Gladding McBean & Co., San Francisco, Cal.... .$6 





.. Clark & Sons, San Francisco, Cal...... 
Oregon Pottery Co., Portland, Ore............... 


Above to be delivered in Marysville. F. E. Smith, Cy 
Cik ae 





SALT LAKE CITY, UTAH.—The opening of bids for 
the right to use the sewage of the city for irrigation 
purposes, the right to include the use of 75 acres of 
land suns by - city _ the sewer outlets, has been 
postponed from Aug. 22 till Sept. 11. A. F mus 
Chn, Bd. Pub. Wks. > ee, 

WATER-WORKS. 

SOMERSWORTH, NN. H. 
Bids are asked until Sept. 16 
for furnish. ng and erecting a 
40 x 90-ft. stand-pipe, and also 
for laying 16 to 4-in. pipe, as 
stated in our advertising co‘- 
umns. Engr., Wm. Wheeler, 
S89 State St.. Boston; F.  L. 
Shapleigh, Secy. Com. 

WATERBURY, VT.—A meet- 
ing was held Aug. 27 to vote 
- on the question of adopting a 

yan for a system submitted 
_ by W. H. Lang, of Burlington. 

BOSTON, MASS.—Bids are 
asked until Sept. & for laying 
1.070 lin. ft. of 42-in. water pipe in Huntington Ave., 
between Boylston and Gainesboro Sts. The work is 
to be commenced at once and the contract finished on 
or before Noy. 1. Specifications may be obtained at 
the office of the city engineer. Charles W. Smith, 
Water Comr. 

WATERBURY, VT.—At a village meeting last week 
the committee reported that works would cost from 
$30,000 to $40,000, and the committee was directed 
to engage an engineer to make plans, ete., and to re- 
port not later than Dec. 1. W. P. Dillingham, Chn. 
_ SHIRLEY. MASS.—G. M. Ballou writes us that there 
is no immediate prospect of works at this place. 

TURNER'S FALLS, MASS.—The water commission- 
ers gave a hearing at Montague City last week to 
parties desiring the extension of the city water-works 
to that village, 

ARCADE, N. Y.—There is talk of a local company 
being formed to put In a system of gravity works. 

ATTICA, N. Y.—Press reports state that the Attica 
Water Co. will extend its mains in several new streets 
this fall, and will also add 5 ft. to the reservoir dam. 

AVOCA, N. Y.—Press reports state that the water 
commissioners have decided to make improvements 
and extensions to the works. 

BROCTON, N. Y¥.—J. H. Cobb, Village Clk., writes 
us that nothing will be done until next March in ref- 
erence to the question of water-works for this place. 


CARTHAGE, N. Y.—The residents of West Carthage 
wave voted 120 to 64 in favor of issuing bonds for 
FORT PLAINS, N. Y.—Press reports state that 
— W. Wheeler, of Canajoharie, has been ap- 
pointed referce to sell the watér-works of this plaice, 
and that the works will be sold in about six weeks, 
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HAVERSTRAW, N. Y.—It is reported that this vi' 
lage ‘s planning t> purchase the works or erect a lew 
plant. 

KINGSTON, N. Y.—The council has adopted th 
plan of the water commissioners to purchase tle pres 
ent works and to enlarge and improve the plant s 
lb. Coykendall, Chn, Bd. Comers. 

MIDDLETOWN, N. Y.—Smith & Oley, of New 
York, have submitted a report on the watersheds aval'- 
able for this place. The cost of construction alone ts 
estimated at $115,000. 


NAPLES, N. Y.—The contract for works, as advert 
tised in Engineering News, is renorted to have been 
awarded to Geo, S. Miller & Co., of Council Bluffs, Ta., 
at $19.05S for the work complete. The bids were as 
follows: Engrs., Voorhees & Witmer, Buffa! 

For 500 tons of pipe and 714 tons of specials: 
Addyston Pipe & Steel Co., Cincinnati, O. 
Anniston Pipe & Fdy. Co., Anniston, Ala... 
F. B. Hawkins & Co., Boston and New York. 
Warren Fdy. & Machine Co., Warr P< 
R. D. Wood & Co., Philadelphia, Pa.... 
McNeal Fdy. & Pipe Co.. Burlington, N. J... 

For 58 hydrants and 56 valves and boxes: 
F. B. Hawkins & Co. @ourbon), Bost. & N. Y.$2,008.00 
Eddy Valve Co.. Waterford, N. Y 2,025.00 














Crane Co., Chicago and New York.. 1.80.00 
Ludlow Valve Co., Troy, N. Y.....-..+-+0+0+: 2014.04 
Kennedy Valve Co., New York. ...-....+++-- 2,018.06 
Chapman Valve Co., Oak Orchard, Mass....... 2,200.18 
Michigan Brass & Lron Works, Detroit, Mich.. 1,950.00 
R. D. Wood & Co., Philadelphia, Pa......... 2.00010,00 
Rensselaer Mfg. Co., Troy, N. Y.*...... TAT AM) 


* Valves and boxes only. 

For pipelaying, 10,716 ft. of 4-in., 12.606 ft. of Gil 
and 9,960 ft. of S-in. pipe: 
Snyder & Williams, Dayton, O......-. 290.2 
J. F. Dolan, Ailegany, N. Y.....-. peereeeecces Oy LT0.68 
Chisholm & Taber, Canandaigua, N. Y 
Driscoll Bros. & Reed, Ithaca, N. 

W. .B. Wilson, Buffalo, N. Y. 





6.064.008 


Lauer & Hagerman, Rochester, N. Yo... eee. 8,008.02 
Brayer & Albaugh, Rochester, N. Y......- ° 8,008,002 


Gregory & Lardner, Coxsackie, N.Y... 
Hall & Dirrell, Lansingburg, N. Y... 
W. T. O'Connor, Syracuse, N. Y........ 
Flood & Sherrell, Sandy Hill, N. Y... 
George S. Miller & Co., Council Bluffs, Ia 
Beckwith & Quackenbush, Herkimer, N. Y 


NIAGARA FALLS, N. Y.—Bids are asked until Sept. 
13 for constructing water-works extensions, as stated 
in our advertising columns. W. W. Read, Cy. Engr.; 8. 
*. Arkush, Cy. Clk. 

RIPLEY, N. Y.—W. 8S. Perry, Town Clk., writes us 
that the Ripley Water on Co. has been organized 
with a capital stock of 315,000 to put in a gravity 
system of works. No contracts have yet been let. Ad 
dress J. M. Wethy. 

ST. JOHNSVILLE, N. Y.-The contract for construct- 
ing works, as advertised in Engineering News, is re- 
yorted to have been awarded to Brown & Morrell, of 
Mohawk, N. Y 

SYRACUSE, N. Y.—Bids are asked until Sept. 16 
for furnishing 50,000 Ibs. of A.A.A. 1% to in. lead 
pipe, as stated in our advertising columns. W. R. 
Hill, Ch. Engr. Water Bd. 

TULLY, N. Y.—A successful test has been made of 
six wells and a mass meeting will soon be held to 
discuss the proposed construction of works. 

YORKSHIRE, N. Y.—H. C. Bass, Clk., writes us that 
gravity works will be built either this fall or next 
spring. The plant will supply three villages and will 
require about eight miles of mains. Engr., Geo. N. 
Cowan, Delevan, N. Y. 

CAMDEN, N. J.—Propositions for a water supply, as 
advertised in Engineering News, were received from 
Dr. J. Orlando White, of Camden, representing a_cor- 
poration; ex-Senator George Pfeiffer; Wagner Water 
Supply Co., Dayton, O.; Camden County Spring Co., 
and the Continental Filter Co., of New York, which 
offered to erect a filter plant at the present works. 

BOILING SPRINGS, PA.—We are informed that the 
Cumberland Warer Co. of this place has been granted 
franchises in Churchtown, Mechanicsburg, Dillsburg, 
Shiremanstown and New Cumberland, and the com 
pany intends commencing the construction of a I6-in 
pipe line in a short time ta supply these places. The 
supply is to be from the springs at this place, having 
a capacity of 25,000,000 gallons dally. The company 
will soon place orders for a large quantity of pipe, 
hydrants, ete. Man., H. T. Duke; Pres., J. C. Bucher. 

EPHRATA, PA.—H. F. Hermes, Borough Clk., writes 
us that the council has purchased a spring of excellerit 
water with a capacity of about 500,000 gallons per 24 
hours, about 14 miles from borough limits, and it is 
proposed to convey the water 7,500 ft. in 12-in. terra 
cotta pipe to a point near the borough, where a pump- 
ing station will be erected. The plant is to be erected 
this fall. 

HARTFORD, PA.—E. T. Tiffany, Town Cik., writes 
us that construction has been commenced on the works 
at this place; probable cost, $600, 

LITTLETOWN, PA.—The citizens of this town are in 
favor of works, but no election can be held to vote on 
this question until next November. 

CULPEPER, VA.—Bids are asked until Sept. 17 for 
furnishing materials and constructing works. R. F. 
Booton, Chn,. Com, 

SWANSBORO, VA.—A. J. Brady writes us that noth- 
ing has yet been done in reference to works at this 
place. 

MORRISTOWN, TENN.—The contract for construct- 
ing the water-works has been awarded to J. N. Hazel- 
hurst Co., of Atlanta, at $33,000. 

FRANKLIN, KY.—The citizens have voted to issue 
$22,000 in bonds for works. 

HOPKINSVILLE, KY.—Samuel R. Bullock, of New 
York. has transferred his franchise to Wilkinson & 
Smallhouse, of Bowling Green, who have given bond« 
to construct works, according to press reports. 

BOND HILL, O.—Bids are asked until Sept. 30 for 
the construction of works, as described in our adver- 
tising columns. Consult. Engr., Geo. Hornung, Cin- 
cinnati;: W. H. Brickel, Jr., Village Clk. 

DALTON, O.—Bids are asked nntil Sept. 12 for fur- 
nishing and taying 8,75) ft. of 8 to 4-in. pipe with 
valyes, hydrants, etc.; for constructing a masonry stor- 
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age reservoir 40 ft. in dianfeter and 50 ft. deep, and 
vis) for a deep well pumping engine. Consult, Engr 


L. E. Chap n Canton, O.: W. C. Seott, Corp. Clk. 
CLEVELAND, O.— Bids are asked until Sept. 19 fo 


repairing or rebuilding certai pumping machMery at 
the Division St. station. Darwin E. Wright, Dir. Pub 
Wks 

MOUNT STERLING, © John W. Hanawal Village 
Clk., writes us that bids will soon be asked for the 
construction f Ww ks The bonds were to be sold 
sept. 2 

OXFORD, O.--At a sp il election Aug. 26 the cfti 
zens voted 36S to 38 in favor of issning $25,000 In bonds 
for works. 

WESTWOOD, O. ids e asked until Sep 16 fo 
furnishing 10 to 4-i pipe, et ind also fer laying 
ibout 2ZScKM ft. of lot 4-i pine is stated | 1 
advertising ylumns K \ Arms g. Clk 

COLUMBUS, IND \ spect i ix ie \ 
council it was decided to b 1 th ity for S$15.000 f 


water-works extensions 
JASPER, IND.—Sanders & Porter Engrs., have 





awarded the following contracts for materials fo 
proposed system of water-works One 750),000-gallon 
ump, to Henry R. Worthington; 22 Corey bydrants, 
bet=i ‘*k Supply Co.; 26 valves and boxes, to Ludlow 
Valve Mfg. Co.; 236 tons of »4 ist iron pipe to 
Dennis Long & Co rhe m will be supplied from 
i mill. The boilers and further extensions will be pu 


in later 
ROCKVILLE, IND.--Bids will be received until Sept 
12 for constructitg a sys m of water-works, accord 
ing to reports. Address M. W. Marshall, Town Clik. ~ 
COOPERSVILLE, MICH rhe proposed bonding of 
this village for $9,500 for water-works was defeated by 
i vote of 80 to 72 


BELLEVILLE, ILL Pie franchise for water-works 


vVhich was granted to the Deep We Water Co. by 
city counell six months ago, exvired Aug. 1b rhe mat 
er will come up at the next meeting of the city counci 
apd steps will probably ve taken to colleet the fo 
feiture bond of $2,000 filed by t company as a gua 
antee, 

CHICAGO, ILL.—-We are informed that a tunnel! 6,000 
fr. long and 5 ft. in diamete is to be constructed by 
the Metropolitan West Side Elevated Ry. Co. from its 
power station to the Chicago River The water w 
have to be filtered. 

LAWRENCEVILLE, IL! Wil. Tracy, Cy. Cik., writes 
us that at a recent election the citizens voted in favo 
of water-works, but no steps have as yet been taken 


towards the construction. 
UPPER ALTON, ILL.—Geo. C 

has been engaged to prepart 

for water-works at this place. 


Morgan f Chicag 
plans and specifications 


CUMBERLAND, WIS.--The new 2,.000-barrel tank 
of the water-works burst Aug. 24 causing a loss of 


from $1,500 to $2,000. 
MADISON, WIS.—A subscriber writes us as foilows 


The suction mains from the artesian wells hive been 
wwered 4 ft.. and 1200 f f it-in. pipe has been sub 
stituted for the 8-in. suction. The suction plpes at the 


wells will be lowered as soon as possible, a gain of 
25% in the supply being expected. Tie water mains of 
his elty wil be extended ibou wo miles this 
season with 4 and 6-in. pipe. John B. Heim, Supt. 

LA PORTE CITY, IA.—The question of granting a 
franch’se to the Electric Lght & Water-Works Coe 
of this city was voted upon Aug. 21 and carried by a 
vote of 178 to 43. Pres., W. D. Wagoner; Secy., H 
Van Valkenburg 

OXFORD, IA.—The lowa Engineering Co., of Clinton, 
Ia., has prepared plans for works at this place in John 
son county, and the contract for the construction will 
probably be awarded within a week or two. 

GRANT CITY, MO.—The citizens have voted in faver 
of a water-works system. 

ST. LOUIS, MO.—Bids are asked until Sept. 17 for 
furnishing about 6.350 tons of 20 and 30-in. east iron 
water pipe, 12 tons of special castings: also for sfop 
valves and fire plugs; also for laying about 36,650 lin 
ft. of 30 to 6-in. pipe. Robert E. MeMath, Pres. Bd 
Pub, Improvements. 

HUTTO, TEX.—S. M. Woolsey. Clk., writes us th 
ho works are contemplated at present. 

SMITHVILLE, TEX.—It is reported that a company 
* being organized to construct works and an electrte 
light plant. 

ETIWANDA, CAL.—H. B. Greeley, Secy. Etiwanda 
Water Co., writes us that the question of issuing bonds 
was to have been voted upon Aug. 29. This is th 
only step taken towards the proposed new works. 

POMONA, CAL.—The committee has reported several 
plans for a water supply, which will probably cost 
about $80,000. J. E. McComas, Chn. Com.; W. H 
Sanders, Cy. Engr 
oe mg CITY, UTAH.-—The Gold Belt Water 

o has been incorporated with a capital stock of 
$150,000 by E. A. Wall, of Ophir City, Utah; Wm 8. 
Met ornick, Theodore Burbank, Josiah Barnett and S 
I’. Pearson, of Salt Lake City. 

MOUNT FOREST, QUE.—The citizens are 
as in favor of works. 

LA CHUTE. QUE.--A public meeting was held last 
week to consider a scheme for works proposed by Kad 
wird J. Rainborh, of Otrawa. There i 
structing municipal works, 





reported 


S aiso talk of con 


STREETS AND ROADS 


LEICESTER, MASS.—The contract for lowering the 
grade of Main and Paxton Sts. and putting in telford 
base with grave: surface. including underdrains and 
paved gutters, has been awarded to Sprague & Warren 
of Leicester, at $4.852. Thomas Hennessy, of Holden’ 
bid $4,835, but the contract was not awarded to him 
on the ground of preferring local men and labor 
Engrs., Geo. A. Craig & Son, Spencer, Mass. 

BERLIN, CONN.-—Bids are asked until Sept. 10 for 
improving Berlin St. Engr... W. H. Cadwell, 213 Main 
St.. New Britain; Geo. D. Boyer Selectman. Kensing 
ton, Conn. : : 

GROTON, CONN.—Bide are asked by the selectmen 
until Sept. 17 for constructing a road at Mystic. Bugrs 
Dabo'l & Crandall, New London. 7 > 

DEEP RIVER. CONN.—Bids are asked until Sept 
12 for macadamizing the roadway of the main street 
of this place. H. G. Jones, Selectman, Saybrook. 


NEW BRITAIN, CONN.—Bids are asked until Sept, 
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1» for constructing a road from Farmington to Stanley 
Quarter. Engr., Wm. H. Cadwell; Chas. H. Smith, 
Selectman. 

NEW HAVEN, CONN.-—The committee has been pe- 
titioned to pave’ Wooster St. with brick and Trumbull 
St. with asphalt blocks, and also to improve a number 


of other streets. F. 8. Hamilton, Chn. 
NORTH STONINGTON, CONN.—Geo. K. Crandali, 
of Daboll & Crandall, of New London, has made sur- 


veys, and will soon complete plans, for macadamizing 
a road one mile long near Milltown. 


VLAINVILLE, CONN.-—Bids are asked until Sept. 10 


for improving the road between Plainville and New 
Britain. Engr., Wm. H. Cadwell, New Britain; Enos 8. 
Belden, Selectman, Plainville. 


SIMSBURY, CONN. 5 
improving the road in this town, W. 
Simsbury. 

BROOKLYN, N. Y.--Bids are asked until 
for paving four streets with Belgian blocks. 
White, Comr. Cy. Wks. 

BROOKLYN, N. Y.—Bids are asked unti! Sept. 12 for 
paving Bay Parkway from Ocean Parkway to Graves- 
end Bay. Frank Squier, Comr. Dept. Parks. Buals are 


Bids are asked until Sept. 11 for 
Whitehead, 


Sept. 15 
Alfred T. 






asked until Sept. 13 for grading three streets. Atfred T. 
White, Comr, Cy. Wks. 
DUNKIRK, N, Y.—Bids are asked until Sept. 17 


for about 52,000 aq. yds. of brick, asphalt, macadam or 
Medina stone paving, as stated in our advertising col- 
umns, John K. MacDonald, Cy. Engr.; John F. Ma- 
loney, Cy. Clk. 

ELMIRA, N. Y.—Bids are asked until Sept. 9 for pav- 
ing West Church St. with brick or asphalt, as stated in 
our advertising columns, Thomas Spence, (k. Bd. 

GOVERNOR'S ISLAND, N. Y. H.-Bids are asked 
by the post quartermaster until Sept. 14 for 1,100 sq. 
yds. of asphalt paving. 

NEW YORK, N. Y.—B ds 


are asked by the aqueduct 
commissioners until Sept. 


18 for constructing a road 
at reservolr D, in the town of Kent, Putnam county. 
James ©. Duane, Pres.; Edward L. Allen, Secy. Comrs. 
JERSEY CITY, N. J.—It is stated that the commis- 
sloners are about to reject the bids received about 
month ago for brick paving, and ask for new bids. 
Joseph H, Cutley was the lowest bidder for the work. 
PATERSON, N. J.—Bids are asked until Sept. 13 for 
resurfacing Doremus St. with 144-in. broken stone; also 
for furnishing 544 cu. yds. of broken stone and 337 cu. 
yds. of screening. A. B. Pearce, Clk. Com. Bd. Free- 
holders. 
SUMMIT, N. J.— Bids are asked by the townsh’p com- 
mittee for 11,000 lin. ft. of flagging and curbing. 
WILKES BARRE, PA.—Bids are asked until Sept. 9 
for paving Butler St. with asphalt. Frank Deitrick, 
Cy. Clk.; L. M. Kirkendall, Chn, Com. 
CINCINNATI, O.-—The board of administration has 
decided to pave 10 alleys with brick, one with asphalt 
and four with granite blocks. It is proposed to pave 
three streets in Cumminsville with asphalt. 
HAUGHVILLE, IND.—Bids are asked until Sept. 9 
for improving Michigan St., and also for constructing 
cement sidewalks. Chas. R. Brown, Town Engr., 124% 
North Delaware St., Indianapolis; Andrew J. Bruce, 
Clik. Trustees. 


TERRE HAUTE, IND.—Bids are asked until a 16 


for paving one street with brick and one with as- 
phalt. Chas. H. Goodwin, Cy. Clk. 

CHICAGO, ILL.--Bids are asked until Sept. 11 for 
improving portions of about 5 alleys, and streets. 
Wm. D. Kent, Comr. Pub. Wks. 


MILWAUKEE, WIS.—The residents of Prospect Ave. 
are considering the question of paving that avenue with 
elther blocks or asphalt. Charles Ray and Wm. D. 
Van Dyke are interested. 


ST. PAUL, MINN,.—Hennessy & Cox were the lowest 
bidders for paving Wabasha St., from Third St. to 
College Ave., with asphalt, at $20,788; the Warren- 


Scharf Asphalt Paving Co. was the only other bidder. 
Pugineer’s estimate, $27,600, 
DENVER, COLO.—The board of 


public works has 
decided to pave 5th St. with 


aspha‘t on concrete 


foundation at an estimated cost of $65,291. F. H. 
Strong, Pres. Pro Tem Bd. Pub. Wks. 
ST. LOUIS, MO.—Bids are asked until Sept. 13 for 


macadamizing, grading and otherwise improving por- 
tions of 16 streets. Robt. KE. MeMath, Pres. Bd, Pub. 
luprovements. The street commissioner has decided 
to reconstruct eight miles of streets at an estimated 
cost of $400,000, 

TORONTO, ONT.—It is proposed to pave one street 
with asphalt at an estimated cost of about $3,500, and 
four streets with macadam at an estimated cost of about 
$10,000. John Blevins, Cy. Clk. 


MANUFACTURING PLANTS. 


AUGUSTA, ME.—The Springfield Engine Stop Co. 
has been organized to manufacture a patent engine 
stop; capital stock, $15,000; Pres., John D. Miller; 
Treas., M. J. Carroll, both of Springtield, Mass. 

PORTLAND, ME.—The Empire Mfg. Co. has been 
organized to manufacture car fenders, ete.; capital 
stock, $100,000; Pres., George E. Hogan; Vice-Pres., 


John G. Cummings, both of Lawrence, Mass. 


FALL RIVER, MASS.—The Wampanoag Mills will 
increase the present capacity of the plant about 5,000 
«spindles during the next three or four months, accord- 
ing to press reports. 

NEW BEDFORD, MASS.--At a meeting of directors 
of the Dartmouth Mill Pres. Rufus A. Soule, Treas. 
James W. Allen and Directors H. B. Kerr and Abbott 
I. Smith were appointed building committee, with 
full power to act in the erection of the buildings. 

WORCESTER, MASS.—The Washburn & Moen Mfg. 
Co. is reported about to erect a 100 yx 60-ft. building at 
its plant to be used for steel melting. 

PROVIDENCE, R. I.—Press reports state that God- 
dard Bros. will build a new cotton mill in the village 
of Lonsdale. Work will begin in October. It is said 
the new mill will be one of the largest in New Eng- 
land. 

WILLIMANTIC, CONN.—C. H. Barrows, of Willi- 
mantic, is «ald to be endeavoring to form a stock com 
pany for the manufacture of a motor vehicle in Willi- 


mantic 


BINGHAMTON, N. Y.--R 
ton 


R. Truesdel, of Bingham- 
is said to be interested with Phelps & Palmer, of 
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Athens, Pa., inventors of a street-sweeping mach‘ne, 
and there is a probability that a factory for the manu- 
facture of same will be located at this place. 

SHARPSVILLE, PA.—D. F. Brown and J. M. Me- 
Laughlin, of Pittsburg, are said to be interested in a 
proposed tile manufacturing plant to be erected at 
this place or elsewhere in the near future. 


ELKINS, W. VA.—It is reported that the West Vir- 


ginia Central & Pittsburg R. Co. will erect a 
foundry for manufacturing car wheels, brake-shoes, 
etc., at this place. 

MARTINSBURG, W. VA.—The Crawford Woolen 


Mills of this place will put in several thousand dollars’ 
worth of new machinery. 

CARY, N. C.—A large shoe manufacturing concern 
has been incorporated at this place to be known as the 
Farmers’ Alliance Shoe Factory. It will be run under 
the auspices of the North Carolina Farmers’ Alliance. 
The capital stock is $50,000, and the following are the 
incorporators: Cyrus Thompson, Thaddeus Ivey, J. 
W. Denmark, John Graham, W. 8S. Barnes, A. D. K. 
Wallace, W. H. Worth. The latter is treasurer of the 
state of North Carolina. For particulars address him, 
or Thaddeus Ivey, Raleigh, N. C. The same com- 
pany intends to erect other manufacturing plants from 
time to time, including a fertilizer factory and a cotton 
mill. 

HIGH POINT, N. C.--The Eagle Furniture Mfg. Co. 
of this place has decided to double the capacity of its 


slant, both as to buildings and equipment. Man., W. 
{. Ragan. 
HENDERSON, N. C.—The Henderson Cotton Mills 


has been organized with a capital stock of $125,000. 
Plans are now being Cor or the buildings. Abour 
Sept. 20 arrangements will be made for buying the ma- 
chinery required. Secy., E. G. Davis. 

RALEIGH, N. C€.—The Pilot cotton mills at’ this 
place will erect additional buildings, including a brick 
werehouse and additional dwelling houses for opec.t- 
tives, and put in some new machinery. 

POULAN, GA.--A company is being formed at this 
place for the purpose of building a cotton mill. 

BIRMINGHAM, ALA.—Eugene F. Bnsten is trying 
to organize a company to establish a $200,000 steel plant 
in this city. 

ELKHART, IND.—The foundry department of the 
Buescher Mfg. Co. was burned Aug. 28, causing a re- 
ported loss of $12,000, 

ELWOOD, IND.—A press report states that at a re- 


cent meeting of the directors of the American Tin- 
Plate Co., it was decided to increase the plant five 


more mills, making 21 mills in all. This means the em- 
ployment of 500 additional men, making nearly 2,000 
and an increase in the production of tin-plates to 20,000 
boxes per week. 

PERU, IND.—The Peru Brewing Co., J. Cole, Propr., 
will erect a five-story brick, stone, with stone trim- 
mings, brewery, storage and malt-house, 0 x 50 fl, to 
cost $25,000, according to reports. The William Griesner 


Engineering Co., 907 Schiller Theatre, Chicago, are 
the architects. 
CHICAGO, ILL..J. C. O’Brien, 78 North May St.. [s 


reported about to build a one-story brick foundry, 50 x 
125 ft., on Carroll Ave., near Roby St., at a cost of 
$5.00. ?. Ammick and Db. C. Aver, La Salle St.. wil 
build a five-story and basement brick and stone factory, 
“) x 100 ft., at 128 Jefferson St., to cost $50,000. 
will be equipped with elevators and lighted by electric- 
ity. Archs., Curtis & McDonald, 110-114 Dearborn St. 

The Chicago O’Neal Grain Co., 70 Board of Trade 
Build.ng, will erect an elevator at 102d St., South Chi- 
cago, to cost $125,000. Archs., Simpson, Robinson & 
(o., 71-116 Paecifie Ave. 

LA CROSSE, WIS.—The Kuhlman Safety Coupler Co. 
has been incorporated by Adolph Kuhlman, E. Cham- 
berlain, C. F. Klein, W. T. Symons, and others; cap- 
ital stock, $100,000. It is expected that the company 
will _— engage in the manufacture of Mr, Kuhlman’s 
invention. 


MADISON, WIS.--A subscriber sends us the following 
items: The Standard Telephone & Electric Co. has 
obtained a franchise and will put in an exchange in 
this city. It also manufactures telephones for the 
market. A company has recently been formed here 
under the name of the Northern Electric Co..  com- 
posed of Prof. D. C. Jackson, A. O. Fox, W. F. Vilas, 
and others. The main “ee will be to manufacture the 
Jackson & Consadson electric motors. A shop 100 x 
15) ft., is under construction.——D. D. Warner & Co., 
wholesale dealers in saddlery and retailers of bicveles. 


will build a shop and manufacture the ‘Warner 
Special” bicycles. 
ST. LOUIS, MO.—It is stated that the St. Louis 


Brewing Association will erect a six-story brick and 
stone brewery, 49 x 99 ft., on south side of Sydney St., 
near 9th St., at a_cost of $45,000. Archs., Jungfeld & 
Co., Wainwright Bldg. 


GALVESTON, TEX.—Bids are being received for the 
foundations of the build:ng for the Galveston. Brewery. 
J. Reymershoffer, Pres. Galveston Brewing Co. 


MISCELLANEOUS CONTRACTS AND SUPPLIES, 
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BARGES.—Louisville, Ky.—Bids are asked until Sept. 
27 for build'ng a new towboat hu‘! and two new barges. 
Capt. J. G. Warren, U. S. Engr. 

SUBWAY.—Boston, Mass.—Bids are asked until Sept. 
19 for building Section 2 of the subway, as described in 
our advertising columns. H. A. Carson, Ch. Engr. 

DREDGING.—Baitimore, Md.—B‘ids are asked until 
Sept. 16 for about 300,000 cu. yds. of dredging, as stated 
in our advertising columns. Maj. Wm. L. Kenly, Act- 
ing Ch. Engr. Water Bd. 


STATE CANAL WORK.—Albany. N. Y.—Bids are 
asked until Sept. 12 for the improvement of Oayuga 


& Seneca Canal and the outlet of Seneca Lake. Geo. 


W. Aldridge, Supt. Pub. Wks. 


(Vol XXXIV. No.1) 


RIPRAP, ETC.—New York, N. Y.—Bids are ask. 
Sept. 13 for repairing riprap on Swinburne Is.. 
deser:bed in our advertising columns. ¢. W. \ 
State Engr., Aibany. Address the Cowmiss 
Quirantine, 71 Broadway, New York. 

LEVEE WORK.—West Memphis, Tenn.—L 
asked until Sept. 17 for the construction of 21 
tevee from Hamilton's Ridge to Bradley’s L 
about 700,000 yds., divided into sections of aboy 
000 yds. each. Apply at room No. 17, Arnold Bldg 
phis. H. P. Rodgers, Pres. St. Francis Levee 1 

ORE DOCK.—Dututh, Minn.—The Duluth, 
& Northern Ry. Co. is reported as receiving bids ¢ 
construction of another ore dock. The new <«) 
be 1,200 ft. long, with an approach 1,000 fr, jin 
and will be built west of the present dock. This 
and other improvements now in hand wil! cos 
$300,000. 

TELEPHONES.—Washington, D. C.--Bids for fy 
ing telephones and switchboards will be received 
bureau of yards and docks, navy department, unt’) x 
16, as follows: For the Boston navy yard, 4 teleph 
one 8-drop switchboard; New York navy yard, 331 | 
phones, one 50-drop switchboard; League Island 1 
yard, 3 telephones, one 8-drop switchboard; Washin. 
navy yard, 8 telephones, one 16-drop switchboard: 
folk navy yard, 19 telephones, one $0-drop switch! 
Port Royal navy yard, 2 telephones. 





\ 


CONTRACT PRICES. 
SEWERS.—Indianapolis, Ind.—F. E, Fuller, Ch. « 
Cy. Engr.’s Office, writes us that the following 
were received Aug. 27 for constructing the \ 
River intercepting sewer, as recently advertise 
Engineering News: 

Per lin. f 

Bidders. complet: 
Clements & Co., Niagara Falls, N. Y....... $0.19 
M. M. Defrees, Indianapolis, Ind............ S02 
T. W. Kinser & Sons, Terre Haute, Ind..... S70 
Wm. Bossert, Indianapolis, Ind.............. 8.15 
Hege & Sebern, Indianapolis, Ind............ 7.“ 


Fulcer, Seibert & Co., Indianapolis, Ind..... 7.29 
The contract was awarded to Fulmer, Seibert & ( 
at $7.29 complete, total $150,120. Total length 
sewer, 20,882 iin. ft.; sizes, 6 ft. 9 ins. to 3 ft. circu 
which is 2-ring. 





all 3-ring except the 3-ft. sewer, I 
connection therewith there are 187 Gin. house co 
nections, which equal 3,035 iin. ft., 22 catch basir 


69 manholes and 459 lin. ft. of lateral connestions 
sizes 4 ft. 9 ins. x 9 ft. 3-ring to % ft. 6 ins. x 5 f 
3 ins. 2-ring: 


BRICK AND ASPHALT PAVING.—Milwaukee. Wi 

E. M. Schuengel, Secy. Bd. Pub. Wks., writes u- 
that the following paving contracts were let on An 
17: Mason St.. from East Water St. to Milwaukee st 
brick pavement on 6 ins. concrete foundation, was 
awarded to William Forrestal, at $1.37 per sq. yi 
Grand Ave., from 18th St. to 2ist St., asphalr pave 
ment on 6 ins. concrete foundation, to the Warre 
Scharf Asphalt Paving Co., at $2.01 per sq. yds Gran 


Ave., from 2ist Si. to Washington Ave., asphalt jay 
ment on 6 ins. concrete foundation, to the West: 
Paving & Supply Co., at $1.99 per sq. yd. 
IRRIGATION WORKS.—Salt Lake City.—The p. 
jected work of the Mount Nibo Irrigation Co. was 
quite fully described under Irrigation in our issi 
of Feb. 28, 1895. Several contracis for work on th: 


main canal system in Utah county have recently bee 
awarded by the company. Bids for grading were as 
follows: 





S® 5 
se = 
Pe = 
& = 
Quantities. = 6 Fi 
pa Ms td Fs 
om ‘4. 
= =. x ~ 
a ets.. cts. cts. cts 
Embank’t, 5,400 cu. yds. borrow... 7 6 10 6.6 
Excav’n, earth ....69,100 cu. yds. 7 8% 12 646 
* loose rock... 1,000 * * 3 2 30 «19 
- solid ‘* - 4,900 * ” 6 62 45 
* cem. clay & grav.2,400 “ “ 23 22 30 «16'. 


The contract was awarded to Reynolds & Roylance, 
of Springville, Utah, all the other bidders being resi 
dents of Salt Lake City. The contract for excavating 
for foundations was also awarded to Reynolds & Roy 
lance, at $99, and that for masonry work as follows 
Portland cement to be used: Rubble masonry, 20 cu 
yds., at $7; concrete masonry, 10 en. yds., $4.50; rip 





rap, 35 cu. yds., $1; slope wall, 25 cu. yds., $2: tota 
$270. The bids for timber in place and for irou wer 
as follows: 
te 
See nce Se 
= are 
$¢4 £5 2s2 
Bidders. ¥ St Se 22 
fax Bo an 
uw oe 
Newton & Hobbs.. .$24.50 $22.95 $0.05 
Grace Bros., Nephi. 34.50 23.25 .04 
J. W. Sullivan...... 29.30 29.30 .03% 
E. M. Le Prohon... 26.00 26.00  .03% 


* ‘Utah red pine. 


The contract was let to Newton & Hobbs, of Mona 
Bids for 315 lin. ft. of piling, Utah red pine, were as 
follows: Grace Bros., $1.20 per lin. ft.; J. W. Sullivan 
$1.10 per lin. ft. The contract not yet let. Rhodes 
Bros., of Denver and Salt Lake City. bid as follows 
for wooden stave pipe: 48-in. pipe, 1,905 lin. ft. of 
California redwood, $i per ft., or of Oregon fir, 83.75 
per ft.; 72-in. pipe, 17 lin. ft. of Texas pine, $4.36 pe! 
ft. The contract for the 48-in. pipe was awarded 

the Excelsior Wooden Pipe Co., of San Francisco, «i! 
$3.46 per lin. ft., California redwood to be used. Ail 
ditional work was awarded to this company as follows 
4.894 lin. ft. of U-shaped flume and 320 lin. ft. of half 
circular flume, all at $1.54 per lin. ft.; two connections 
between the U-shaped flume and the 48-in. pipe, 4! 
$3.46 per lin. ft., and $30 extra for each; connection of 
main canal with east side canal, at $30. The half 
circular flume is a true half-circle with 6 ft. diameter 
The U-shaped is the same with a 4in. vervical tange!' 
stave in addition on each side, to increase the dept! 
These capping staves are of Oregon fir, the cireu's 
section belag of California redwood. The shell of the 
flume is bound by %-in. steel bands; the staves are 
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with circular faces, inside and out, and connected 
d joints by metal tongues, all in the same manner 
he wooden stave pipe. The contractors supply 
the flume section; the binding ties across the top. 
ecting ends of bands) and the supporting struct- 
are furnished by the canal company. Staves for 
“yhe flume and wooden pipe are cut from 2 x 6-in. 
ex. The circular-shaped flume was invented by 
Sterling, C. E., of North Yakima, Wash., who 
< patented his invention. (Later information states 
‘his type of flume was invented by Wm. H. Hall, 
<an Francisco, entirely Independent of Mr. Sterling 
+t about the same time. Mr. Hall did not patent 
invention, but used it on the Santa Ana Canal 
Am. Soc. C. E., Feb., 1895.)—Ed.) All contracts 
for completion by Oct. 31, 1895. The company will 
f build the dam and appurtenances for the big res- 
‘ir. The outlet tunnel with its iron gates and the 
~eway were completed long ago; the trenches at 
tom of dam have been dug and filled, and work has 
»n on the body of the dam. Ch. Engr., O. R. Young; 
os | S. Peyton, both of Salt Lake City. 
SEWERS.—Albany, N. Y.-—-The contract for con- 
ting the Central Ave. sewers has been awarded 
john Doyle, of Albany. The soil is clay and sand, 
th quicksand in some places and some made ground. 
. average cut for the entire length is 9.6 ft. The 
vers will be placed under the sidewalks, as the street 
| probably be paved in the spring. The bids were as 


















ENGINEERING NEWS. 


H. R. Worthington, New York, $75,000; Holly Mfg. 
Co., $67,433; Lake Erie Engineering Works, Buffalo, 
$65,000, to be finished in 150 days; Snow Steam Pump 
Works, Buffalo, $64,000 for eight months, or $65,500, to 
be finished in five months. 

INTAKE TUNNEL.—Chicago, Il].—The awarding of 
the contract for a 6,000-ft. extension of the one-mile in- 
take tunnel to Ross & Ross, at $99.742, was noted last 
week, together with the total bids. The Chicago “Post” 
states'as follows: The firm bid $14.85 per ft. for tun- 
nelling and the next lowest bid was sfi.00. Officials 
of the department of public works and experienced en- 
gineers who have figured on the work estimated the 
actual cost at $16 per ft., not counting delays and 
extra expense likely to be incurred. The bids were as 
follows: 

Tun- Iron Brick Gates, 
nel, Crib. shaft. shaft. ete. 
Sennott & Murphy...$20.95 $3,339 $1230.00 $25 $1,640 
Wilson & Jackson.... 16.60 2,000 97.50 SO 2.000 





Ross & Ross ....... - 14.85 3.892 110.00 15 1,900 
Sharles & Shnignian. 17.50 5,000 9.00 45 1.250 
ae, eae 19.10 10,460 240.00 TO 3,7 


Lydm & Drews .... 17.15 2.5) 111.00 
EK. V. Johnson & Co.. 24.00 5,000) 200.00) To 
Fitzsimon & Connell. 17.50 3,600 100.00) 50 
W. H. Mortimer .... 16.75 6,800 5.000 So 
The tunnel is to be 6,000 ft. long. The contractors will 
be required to dump the material excavated on the lake 








lows: front as a part of the filling for a proposed park. 
Bids Received for Constructing Central Ave. Sewers, Albany, N. Y 
a 2 3 
az ng 3 z a3 
-o = a — 5 be 
Quantities: Ea BA <a = re 
= ~ = 5 ~ 
sin. vitrified pipe... $1.20 $1.50 $1.20 $1.68 
n & = 1.09 1.20 1.04 1.58 
i . 5 36 ih ar 
. 4.34 4.75 4.08 3.60 
: 3.61 3.75 3.18 3.00 
\. 43.00 42.00 40.00 50.00 
J 15.00 12.00 12.50 13.00 
SD. 75.00 69.00 70.00 80.00 
Fetesee 340 50 % mM) 35 An 
3} 10-in 30 1.00 75 1.10 1.00 87 
$13,619 $12,219 $11,660 $12,995 $10,945 $11,410 $14,820 


MACADAMIZING.—Winnetka, Ill.—F. H. Eno, Supt. 
ub. Wks., informs us that the contract for macadam- 
izing, as advertised in Engineering News, has been 
warded to Dolese & Shepard, for form B. There will 
be an average excavation of 14 ins. of yellow clay over 
the entire roadway improvement. The roadbed is to 
msist of one layer 3-in. macadam 6 ins. thick at 
uter and 5 ins. at gutter; intermediate layer, 1% ins. 
broken limestone, making uniform layer 2% ins thick. 
ind a final layer of Joliet crushed and screened gravel 
~ ins. thick at center and 1% ins, thick at gutter. Form 
A calls for 3x 12-in. pine — eurbing, with the 
macadam and gravel shaped for gutters on low grades, 
and vitrified paving brick gutters on slopes of a grade 
yvreater than 38 ft. rise to each 100 ft. horizontal; also 
tile drainage under both curbs. The form B e¢alls for 
vrading and macadamizing the roadbed without the curb- 
ng, except terminal curbs, on intersecting streets, but 
includes brick gutters on all streets for their full im- 
proved lengths. Macadam and gravel to be of same 
thickness in beth forms A and B. The bids were as 
follows: 














f= os os 
a $=" #4 3; 
SMS Be 24% MSE Se 
Quantities. e635 2£& St “A= $& 
~~*e SS goes ES 
$5 §S BS ig MSE Gs 
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Form A, & — a = oO » 
Roadbed : 
2ft. ..... 8,850 lin. ft.. $2.80 $3.10 $2.55 $2.54 $2.81 
27-ft ie oo 3.00 3.30 3 2.67 2 
weft, .....10,850 pS y 3 2.97 3.02 
Sh ak 2 3 2.69 2.98 
ES cine! 3.75 2.89 4.11 
9-823 .0k5e ee 4.00 3.11 3.46 





Form B. 
Roadbed : 


ft. es ae 2.50 2.9% 2.98 2.55 





ft ae cary 2.70 3.10 3. 2.69 
weft 7 3.00 3.40 3.58 3.08 
General dtems: 


Catchbasins, each ...... 30.00 25.00 18.50 22.00 18.00 16.50 
Haul, 200 to G00 ft, eu.yd. .10 .20 .08 .06  .12 07 


Hlaul,600to 1,200 ft.,en.yd. ae: a a. Ca oO... oem 
Bach add’t’l 200 ft..cu.yd. 02 .08 00% .% 01% .02 
Dole stone cross’gs, lin. ft. .80 .75 .60 .75% 51 .65 
1——— Totals. -——_ 
Form A. Form B. 
lolese & Shepard, Chicago, Wl. .... $68,972.50 $62,570.00 
lames O' Laughlin, Chicago, TH. .... 75,807.50 71,627.50 
Henry Rath, Chieago, T........... 62,925.50 74,704.50 
Thomas Hawks, Winnetka, TIL. 0 63,059.50 


(. & T. Iglehart, Morgan Park, Il. 


2.0) 
James Bairstow, Chicago, I 





With brick gutter. 


BRICK PAVING.—Warren, 0.—Homer C. White, Cy. 
Engr., writes us that the contract for brick paving. for 
which bids were recently opened, has not_yet been 
‘warded, but that the Malvern-Carroliton Brick Ex- 
change bid 59 ets. per sq. yd. for furnishing blue 
cranite blocks, which were adopted by the council, and 
he following bids were received for furnishing all 
‘bor and material except brick, and paving with 6 ins. 
merete foundation, tar filling, ete.: 
; Per sq. yd. 
. O'Donnell, Youngstown, 0. ............ eK RR 
buffy, Piero & McKinney. Canton, O. . £0 
lin Schilpp, Allegheny, Pa. 
Times Wildes, Akron, 0. .. 
'. N. Gardner, Jamestown, N. 
‘avis & Caldwell, Youngstown, O........ pwd inp 1.90 
\mpbell Bros., Cleveland, O. ...........c0005 a 
!'UMPING ENGINES.—Buffalo, N. Y.—The board of 
‘ic works has opened the following bids: For re- 
a“ spp bn — Nos. 1, 2 and 3 at the 
, er pumning station: Lake Erie Engineering Works, 
‘alo, $81,250; Holly Mfg. Co.. Lockport, N. Y., 
000; Henry R. Worthington. New York, $97,200. 
r furnishing a new 30,000,000-gallon pumping en- 
: Arthur L. Lorentz, Brooklyn, N. Y¥., $114,900; 








SEWERS.— Valparaiso, Ind.—Thos. H. Carver, Cy. 
Engr., informs us that the following bids were re- 
ceived for constructing 3,720 ft. of 20-in. outfall sewer, 
the contract being awarded Aug. 28 to Madlem «& 
Fink: 





, * « 
“a £2 =5 
w= As q 
( tetoe i ook] 
duantities. ed Ze =e 
a® <3 AS 
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20-in. pipe laid, per ft...... . $0.60 $0.60 $0.90 
Excavating and backfilling. aw SO ae 
Manholes, each ..........2! 20.00 27.00 30.00 
Lampholes, each .......... 3.00 1.00 Sim) 
Iron pipe laid, per ton... .38. 38.00 26.00) 40.00 
SU. ae O08 0D, AL 
i we a eee O04 02 0S 





EPPREM, C90, Glin 6 occ cstvace = 06 08 re 
Lumber in place, M. ft... .20.00 25.00 12.00 20.14 

ASPHALT AND BRICK PAVING.—Dayton, O.—The 
following bids were received for paving Foundry St., 
from Monument Ave. to Ist St.: Warren-Scharf As- 
phalt Paving Co., sheet asphalt $2.62 per sq. yd., 
straight curb 58 cts., circular curb $1.20, and repairing 
paving $3 per sq. yd.; Trinidad Asphalt Paving Co., 
$2.67 for sheet asphalt, 60 cts. for straight curb, $1.20 
for circular curb, 90 cts. for Parkhurst cement curb, 
and $3.10 for repairing paving; Hall & McCloud bid 
upon Hayden block $2, Nelsonville Hallwood block 
$1.90, Wassall Hallwood $1.90, Nelsonville block $1.85, 
Hocking block $1.90, straight curb 5 ets., circular 
curb $1, and $3 for repairing paving. 


LAND TUNNEL.—Chicago, Ill.—Bids were opened 
Aug. 31 for constructing the northwest land tunnel for 
the water-works. The work was divided into three 
sections as follows: 

Section 1. Tunnel 10 ft. in internal diameter, from 
Green Bay Park at the intersection of Cass and Rush 
Sts., in a southwesterly direction to a point at or near 
Green St. and Grand Ave., 6,650 ft. through earth. 

Section 2. Tunnel 8 ft. in internal diameter, in ex- 
tension of the 10-ft. tunnel southwesterly to a point 
west of Rockwell St., 3,000 ft. through earth and 11,500 
ft. through rock. 

Section 3. Tunnel 8 ft. in internal diameter, from 
junction of 8 and 10-ft. tunnels at or near Green St., in 
a northwesterly direction, 2,000 ft, through earth and 
18,000 ft. through rock, with necessary shafts, accord- 
ing to plans and specifications on file in the office of 
the department of public works. The bids were as fol- 
lows, all the bidders being residents of Chicago: 


Bidder. Sec. 1. Sec. 2. See. 3. Total 
Joseph Duffy ........... $121,450 $254,375 $359,800 $735,625 
Wier, MeKechney & Co. 175,952 255.040 350.080 781,072 
oe ks sees 165,550 287,050 404,400 857,000 
Wilson & Jackson ...... 162,134 289,653 407,776 859,563 
Nash & Dowdle ........ 171,115 292.890 407,080 871,985 


Fitz Simons & Connell... 147,350 323.800 463,600 034,7h0 
L. L. Leach & Son .... 187,530 344,570 499.040 1,023,040 
Lyden & Drews ........ 212,100 339,250 536,000 1,087,350 
Williams, McRitchie & 


WOE inde vsided 06's 241,850 365,100 505,800 1,112,750 
Shailer & Schniglau.... 180,900 395,189 570,775 1,154,823 
2. Pee 207,221 407,365 583.700 1,108,286 
Neison & Cleary ....... 170,922 426,025 613,200 1,210,147 
Se oo eee 270.7% 405,036 567,112 1,242,943 
McDonald & Walker.... 182,105 493,205 714,990 1,380,200 
W. H. Mortimer ....... 183,400 489,800 707,600 1,388,800 
King & Hanger ........ 329.101 450.573 627.816 1,407,490 
John Griffith ........... 246,018 515,100 737.700 1,498,818 
Robinson & Johnson .... 214,788 441,070 ° ee 


* Incomplete. ** Rejected. 

BRICK PAVING.—Newark, N. J.—The board of 
works received bids Aug. 29 from 10 contractors for 
28.200 sq. yds. of brick paving. as advertised _in En- 
gineering News, and awarded the contracts to Homer & 


=~? 
—_ 
oe 


Co., as follows: Johnson Ave., to be paved with Ma k 





repressed groove blocks, al $2.22 4 sq vd.: Prospect St 
fire brick, at $2 Congress St., Canton repressed 
<> gt 





shale, $ South 10th St., Canton shale, standard 
brick, $2.12. 

BRICK PAVING.—Michigan City, Ind.—Albert H. 
Leist, Cy. Clk., writes us that following bids were 
received Aug. 26 f paving Fr rand West Boston 
Sts.: 








Bidders 








J. Nelson & Co.. S. Rend. .$1 

J. H. Flagg, Chicago 7 $1.47 
J Ww Pearl & Co.* i..”? 
Burns & Essen, Chicage 1 1.28 
Ohming & Sons, Mich. Cy bate 
A. Schneider, Mich. Cy y 1.10 
(. A. Valentine, Mich. Cy 1.2% 
White & Valentine, Chi 1.33 1.35 1.35 1.55 

* Benton Harbor, Mich 

rhe contracts were awarded to August Schneider to 
pave Franklin St. with Canton buperial repressed 
brick, at SL2ZEy. and West Boston St. with Clinton re 


pressed brick, at $1. 144, 


METAL MARKET PRICES. 
LEAD.—New York: 3.5 to 3.55 cts. Chicago: 3.35 to 


ix 
3.4 cts. St. Louis: 3.25 to 3.3 cts. 

BARB WIRE,—Pittsburg: $2.70 and $2.80 for galvan 
ized, and $2.30 and $2.40 for plain in earload and less 
than ecarioad lots at mill. 

FOUNDRY AND PIG IRON.—New York: $12.25 to 
$14. Pittsburg: $12.76 to $16. Chicago: $12 to $14.00 

TRACK MATERIAL.—New York: angle bars, 1.4 to 
1.5 cts.; spikes, 1.8 to 1.85 cts.; track bolts, 2 to 2.2 
ets. with square, and 2.1 to 2.2 cis. with hexagon nuts. 
Chicago: angle bars, 1.55 to 1.75 cts.; spikes, 19 to 2 
ets.; track bolts, 2.3 to 2.4 cts. with square and 2.5 cts 
with hexagon nutes. 

NAILS.—Pittsburg: $2.05 per keg for carload lots 
and $2.15 for less than carload lots, for wire nails at 
mill; $1.80 aud $1.85 for cut nails at mill. Chicago: 
$2.20 and $2.30 for wire nails, $2 and $2.05 for cut 
nalls. New York: $2.20 and $2.30 for wire nails, and 
$1.95 and $2.05 for cut nails. 

RAILS.—New York: $24 at eastern mills and $24.75 
at tidewater; old rails, $13.50 to $15.50 to $16 for iron 
and $13.50 to $14 for steel; light rails, $24; girder rails, 
$26. Pittsburg: $22 for standard sections of 45 Ibs. amd 
over; $23 for light sections; old rails, $15 to $15.50 for 
iron, and $13 to $14 for steel. Chicago: $25 to $27 for 
standard sections; $25 for light sections; old rails, 
$16.25 to $17.50 for iron, and $13 to $15 for steel 

STRUCTURAL MATERIAL.—New York: beams, 1.7 
to 2.2 cts.; channels, 1.7 to 1.75 ets.; angles, 1.6 to 1.065 
cts.;tees, 1.75 to 1.0 cts.; universal mill plates, LS5 to 
1.9 cts.; steel plates, 1.85 to 1.9 cts. for tank, 1. to 2 
ets. for shell, 2 to 2.2cts. for flange, 2.25 to 2.3 ets. for 
ordinary firebox, 2. ‘ts. for locomotive firebox. Pitts 
burg: beams, 1.6 to 2 cts.; channels, 1.6 to 2 ets.; angles, 
1.5 to 1.55 ets.: tees, 1.6 to 1.65 ets.:Z-bars, 1.6 to 1.65 
cts.; universal mill plates, 1.75 to 1.8 ets.; steel plates, 
1.9 to 2 ets. for cone 2 to 2.05 ers. for shell, 2.1 to 2.2 


ets. for flange, 2.5 ects. for ordinary firebox, 2.5 to 4 


















ets. for locomotive firebox. Chieago: beams, 1.75 to 
1.9 ets.; channels, 1.75 to 1.9 ects.; angles, 1.75 to 1.85 
ets.; tees, 1.05 to 2 ¢ts.: universal mill plates, 2 

2.25 cts.: steel plates, 2.15 to 2.2 cts. for tank, ‘ 

2.5 cts. for flange, 2.7 to 2.8 cts. for ordinary firebox 
4.5 to 4.75 for locomotive firebox. 





INDUSTRIAL NOTES. 





THE WELLS & FRENCH CO., of Chicago, UL, is 
building 50 ba‘last cars for the Baltimore & Ohio South 
western Ry. 

THE CAMBRIA IRON CO., of Johnstown, VPa., has 
supplied 60-ft. rails for 15 m‘les of track of the Colum 
bus, Hocking Valley & Toledo R. R. 

THE MORGAN CONSTRUCTION CO., of Worcester, 
Mass., has the contract for a new mill for the Junction 
Iron & Steel Co., of Mingo Junetion, O. 

THE ILLINOIS STEEL CO., of Chicago, Til. Is com- 
p-eting its new rod mill at Joliet, and is introducing a 
number of improvements in this plant. 

THE SCHOEN MPG. CO., of Pittsburg, Pa., reports 
its works very busy on orders for car material of 
pressed steel, including its new freight car bolsters. 

THE COLORADO IRON & FUEL CO., of Pueblo, 
Colo., Is crowded with orders in its merchant iron and 
spike departments, and will soon have all its coke ovens 
in operation. 

THE MONMOUTH MINING & MFG. CO., of Mon- 
mouth, Ill, has been awarded the contract for furnish- 
ing all pipe for the sewer work now being done at Fort 
Madison, Ia. 

THE CHATTANOOGA CAR & FOUNDRY CO., of 
Ohattanooga, Tenn., has an order for the cars on the 
new incline railway be'ng built by the Lookout Mount 
ain & Lula Lake Ry. 

THE WESTINGHOUSE ELECTRIC & MFG. CO., of 
Pittsburg, Pa., has the contract for the eleetrie light 
plant for the Carnegie library in Pittsburg. It will 
cost about $18,000, and will include about 3,500 ligbts. 

THB READING IRON CO., of Reading, Pa., will man- 
ufacture —_ iron, bar tron, angie iron, splice bars 
and light rails at its Montour mills at Danville, Pa 
which were formerly operated by the Montour Iron & 
Steel Co. 

THE FITCHBURG ENGINE CO., of Fitchburg, Mass., 
has built a 350-HP. vertical cross-compound engine for 
the Reliance Mill Co., of Providence, R. 1. It has cylin- 
ders 16x 36 and 28 x 36 ins., and will operate a rope- 
drive «ystem. 

THE DUNBAR TILE & BRICK CO., of Dunbar, Pa.. 
has erected new ki'ns and made many improvements 
to its pant. The company will furn'sh the brick for 
the new by-product ovens which are to be built at the 
Dunbar furnace. 

THE BANTA MFG. CO., composed of C. B., H. FP. 
and W. A. Banta, has purchased the piant of the 
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ENGINEERING NEWS. 


South Bend Pump Co., at South Bend, Ind. The com- 
pany will manufacture wood pumps, window screens, 
step-ladders, ec. 

THE STETSON & POST MILL CO., of Seattle, Wash., 
is reported as having been awarded a contract for 
1,500,000 cedar blocks for paving at Indiavapolis, Ind. 
The blocks are to be 5 ins. long, 3 ins. thick, and from 
6 to 12 ins. wide. 

COLTON BROS,, 
awarded a contract 


of San Francisco, Cal., have been 
for 40 to 5O trestles and bridges 


on the second division of the San Francisco & San 
Joaquin Valley R. R., now under construction, south 
from Stockton, Cal. 

THE PERKINS PUMP & ENGINE CO., of San 


Francisco, Cal., has just finished and shipped an engine 
and hoisting plant for a mining company at Angels 
Camp, and bas also justi sh.pped two of its irrigation 
pumping plants to interlor points. 

THE 1OWA ENGINERRING C©O., 
the new name of the former lowa Engineering & Oon- 
struction Co. Oharles P. Chase and Arthur J. Cox are 
the principal members ofthe firm, They have recently 
prepared plans for water-works at Oxford, la. 

THB LACKAWANNA IRON & STEEL CO., of Scran- 
ton, Pa., is putting up a large Davis-Colby roaster at its 
Colebrook furnaces at Lebanon, Pa., for desulphur-z 
jung Cornwall ore It is 40 ft. b.gh and 22 ft. in dame 
ter, with a capacity of 100 to 120 tons per day. 

THE AETNA-STANDARD IRON WORKS, at Bridge- 
port, O., has every department in operation for the 
first time in many months. Two tin mills have been 
changed back to plate mills. It is stated that about 
1,600 men are working, with prospects for a steady 
run, 

THE JOHN ROACH CO,, of Chester, 


of Clinton, La., is 


Pa., is building 


two new freight steamers for the Norwich Line to p-y 
between New York and New London in connection with 
the Central Vermont R. R. They wil each be 282 ft. 
long, 42 ft. beam, and 19 ft, deep, with triple-expan- 


sion engines. 

THE BRITTON ROLLING MILL CO., of Cleveland, 
O., has supplied Heathtield galvanizing p.ants to the 
Fateon Lron & Nail Co., of Nites, O.; the plate mills of 
the ILinois Steel Co., at Hammond, Ind.; the Bannarine 


Galvanig.ng Co., of St. Louis, Mo., and the St. Louts 
Stamping Co, 
THE WESTINGHOUSK AIR BRAKE CO., of FPitts- 


burg, Pa., has purchased a site adjoining its present 
works and will erect at once, according to press re- 
ports, a plant for the manufacture of a recently pat- 
ented jron bumper for freight and passenger cars. The 
new works will employ about 700 men. 

THE PORTLAND CO., of Portland, Me., 
the eng.nes and boilers for the steamer “St. Crotx.” 
rhe engines are of the ordinary inverted-cy!inder ma- 
rine type, with steam reversing gear, aud there are four 
Scotch boilers, 12 ft. 9 ins. diameter and 12 f:. long, 
each having three Fox corrugated furnaces. The boiler 
pressure ts 175 Ibs 

THR NBFF AIR-POWER WATER-WORKS & 
EXTINGULSHING CO.,, of Fort Wayne, Ind., will erect 
shops for the manufacture of steel tanks, cisterns, ete, 
V’res,, Charles Pape; Secy., and ‘Treas., G. J. Sosen 
heimer, 78 High S:., Fort Wayne, Ind The company 
also owns pump works at Milford, Ind., of which Ev‘jah 
Neff is superintendent. 

CRELLIN & LOVELL, of Des Moines, La., are buil: 
ing a steel tower and tank’at Postville, la., and a com- 
ylete water-works system at Shulisburg, Wis. They 
Cave just been awarded the contract for constructing 
water-works at Waukon, la., and have plans and spec- 
ifications nearly ready for a water-works pant at 
Columbus Junction, Ia. 

THE LOS ANGELBS IRON 
Angeles, Cal, has its sheet mill running night and day 
on iron for corrugating purposes, for which it has a 
large demand in New Mex-co and Arizona. A galvaniz 
ing department js to be added to the plant in the near 
future. The company uses petroleum for fuel, obtaining 
the oil from wells near its works. 

THB CHICAGO SHIPBUILDING CO,, of Chicago, IL., 
has the contract for a steel freight steamer for the 
Lackawanna Transportation Co. It will be 326 ft. long 
on the keel, 345 ft. long over all, 42 ft. beam and 26% 
fi. deep, with a speed of about 14 knots per hour. The 
company has also the contract for two large steel ore 
barges for the Minnesota Iron Co. 

THE NATIONAL EMPLOYMENT CO., of Minne 
apolis, Minn., reports a great demand for railway and 
harvest laborers. The harvest season being so success- 
ful takes a number of men away from the railways 
and leaves the latter badly off for section and surfac 


has built 


FIRE 


& STEEL CO., of Los 


ing gangs at a time when a considerable amount of 
ballasting and other incidental work has been ar- 


ranged for. 

KUHLO & ELLERBE, of St. Paul, Minn., report that 
they are kept steadily busy, and that therWare indica- 
tions of an improvement in business. They are using 
aluminum standards in their transits, the standards 
being of special design to insure stiffness and strength, 
and having 7% of copper. These standards are reported 
as giving very good satisfaction, and are matertally 
lighter than the brass standards. 

THE DOW STEAM PUMP WORKS, of San Fran- 
cisco, Cal., has shipped to Palo Alto one of 'ts com- 
pound duplex pumping engimes, together with boilers 
and cast iron pipe, for a complete water-works system. 
it has also just finished a large wine pump for Fresno, 
a hydraulic pressure pump for Eureka, Cal., a 500,000- 
gallon érrigating pump for Healdsburg and two sink- 
ing pumps for Grass Valley, Cal. 

THE HYDE PARK IRON & 
Park, Pa., has its new plant_ nearly 
eludes a main bu lding 118 x 175 ft.; warehouse, 90 x 100 
ft.: boiler house, 40 x GO ft.; annealing house, 47 x 
114 ft., and pickling house, 47 x 50 ft. All the buildings 
are of steel, with corrugated sheathing and roofs. A 
Rank'n-Fritsch Corliss engine drives the bar mill, cold 


STEEL CO., of Hyde 
completed. It in- 





rolling mill, two sets of roughing rolls and three sets 
ef finishing rolls 
THB ELECTRICAL ENGINEERING CO., of San 


Francisco, Cal.. has shipped to the North Star Mining 
Co.. of Grass Valley, one of its type “D’’ incandescent 
light dynamos of a capacity of 100 lights. The dynamo 
is coupled direct to a 1644-in. Girard water wheel, made 
by the Girard Water Wheel Co.. of San_ Francisco, 


which is to be operated under a head of 750 ft. The 
wheel is equipped with one of the company’s 8. & V. 


inertia governors. 
THER WEST COAST WIRE & IRON WORKS. of 
San Francisco, Cal., has removed to more commodious 


quarters at 16 Fremont St. The factory is now worked 
to its full capacity on orders for carload shipments of 
wire, barbed wire, wire rope and wire cloth to the 
branch houses at Portland, Ore., and Seattle, Wasb. 
rhe company is also delivering some very large cables 
to local street-cable railways, and is making shipments 
to Nevada and Utah, 

W. M. KERR & ©O., Ferguson Bldg., Pittsburg, Pa., 
contracting engineers, have closed several large con- 
tracts In the South, among which are the pump.ng en- 
gines for the water-works at Cleveland, Tenn., now 
being built by the National Water-Works & Construc- 
tlon Co., of Pittsburg, and have also contracted to full 
equip the Pittsburg Steel & Lron Mfg. Co.'s mills with 
the Cook patent water tube boilers to be used over the 
heating, puddting aud blast furnaces. 

THE HALL SIGNAL CO., of New York city, is equip- 
ping 25 miles of doub‘e track of the St. Lous, Keokuk 
& Northwesiern R. R., between St. Louls, Mo., and 
West Alton, with the Hall automatic, normal safety, 
bieock sigual system. There are 27 block sections, and 
all switches and track crossings are protected by Ind!- 
caters so arranged that when a train reaches a po nt 
half a mile from the next biock all the switch indi- 
cators in that block are set at the danger position, 

THE PITTSBURG LOCOMOTIVE WORKS, of Pitts- 
burg, Pa., have engines in the shop for the Lake Shore 
& Michigan Southern Ry., the Pittsburg & Western 
Kk, R. and the Pennsylvania Midland R, R. The shops 
are new and extensive and well equipped with ma- 
chinery, and the works have a capacity of about 250 
locomotives «a year. The tirm has built eight of its 
two-cylinter compound locomotives, all of which are 
in regular service and reported as doing good work. 
Pres., Wilson Miller; Supt., Db. A. Wightman; Agt., 
Capit. Chalfant. 

THE VERONA TOOL WORKS, of Pittsburg, Pa., 
manufacturing picks, chisels, clawbars, and other 
track and mining tools, reports indications of a material 
improvement in business conditions. Its latest spe 
clalties are an improved track jack, weighing 51 Ibs. 
and having a lifting capacity of 10 tons; and a track 
gage and jevel having a wooden bar 14 ins. square, in- 
tended for use where track circuits of signal systems 
would be interfered with by a gage forming a metal 
contact between the rails; the gage weighs only 8% Ibs. 












Pres., H. 8S. Hall. 
CHESTER B. ALBREE, of Allegheny, Pa., manu- 
facturer of bridge railings, stairways, etc., reports 


plenty of orders on hand, and business improving gen 
erally. Among work in hand are the ornamental rail- 
ings for highway bridges at Chicopee Falls, Mass.; Mc- 
Keesport, Pa., and the 22d St. bridge at Pittsburg, Pa.; 
also spiral stairways in office buiidings. He is just fin- 
ishing the erection of large and ornamental iron gases 
for the Homewood Cemetery, Pittsburg. In the railing 
for the Chicopee Falls bridge, the paneling is con- 
tinuous, without being divided up to fit the length of 
spans, expansion joints allowing for all expansion and 
contraction, 

H. K. PORTER & CO., of Pittsburg, Pa., have built 
a compressed air locomotive with cylinders 7 x 14 ins. 
for the mines of the Susquehanna Coal Co., and two 
larger locomotives of the same kind, with eylinders 9 x 
14 ins., for the Delta Construction Co., which is build- 
ing the Orleans & Western R. R. These latter engines 
are for hauling cotton between the compressing plants 
and the warehouses, where neither steam nor electricity 
can be used pn account of the danger from sparks. 
They are building a steam locomotive of special de- 
sign for a mountain railway in California, having a 
grade of 3%, and recent shipments include a small 
plantation engine for Guatemala. 

THE AMERICAN HOIST & DERRICK CO,, of St. 
Paul, Minn., is building a 10-ton traveling derrick for 
the Colbert Shoals work on the Tennessee River Im- 
provement, being shipped to Riverton, Ata.; the car has 
an iron frame, and the mast and boom are of channel 
iron with top and bottom lacing bars; the boom {is 30 
ft. long, and the machine runs on a track of 12 ft. gage; 
the vertical boiler and the winding engine are at the 
back of the car frame. The company reports among its 
recent work a 30-HP. mining ho.st for Ceutne ears up 
an incline at S'iverwood, Ind.; a 30-HP. mining hoist for 
operating a cableway at Eau Claire, Wis.; a 20-ton der- 
rick for New Orleans, La., and two carloads of mis- 
cellaneous machinery for sugar plantations, sent to New 
Orleans. It has also shipped a U. S. government order 
of 35,000 Crosby patent wire rope clips for use on the 
Ohio River Improvement. The company reports ‘that its 
business is good and that the commercial outlook is 
promis:ng. It is working 12 hours a day on some parts 
of its work. Pres., Oliver Crosby. 

THE PITTSBURG BRIDGE CoO., of Pittsburg, Pa., 
reports that it is crowded with work and is running 
its plant overtime. The work now in hand includes 
the following: 21 plate girder spans of 50 ft. each, 5 
truss spans of 100 ft. and 1 truss span of 200 ft. for 
the Kansas City, Pittsburg & Gulf R. R.; 8 plate girder 
highway spans of 50, @) and 80 ft. for Allegheny 
county, Pa.; a bascule bridge for the Chicago & North- 
ern Pacific R. R., reguiring 345 tons of material; 2 

late girder spans of 70 ft. for the Peoria, Decatur & 
pranetilie R. R.; 2 plate girder spans of 50 ft. for the 
Northern Pacific R. R.; a drawspan for Jefferson City, 
Ind.; a drawspan for the San Francisco & San Joaquin 
Valley R. R.. and a large coal chute and storage trestle 
at Rochester, N. Y., about 265 tons of metal being re- 
quired for this structure. Bridges recently completed 
include a railway and highway bridge across the 
Mississippi River at St, Paul, Minn., having a drawspan 
and five fixed spans, and a drawspan at Palatka, Fla., 
for the Jacksonville, St. Augustine & Indian River 
Rk. R. Among the special tools of this plant are a 
heavy rod upsetting machine and a machine for planing 
off the racks and drums of draw turntables; in this 
latter machine the rack and drum are bolted to a 
turntable over which is an arm carrying the cutters, 
this arm being adjustable vertically. Some of the 
bridgework is oiled instead of painted, this being in 
accordance with the specifications in certain cases. 

THE GILLETTE-HERZOG MFG. CO., of Minneap- 
olis, Minn., reports business as being good in both the 
bridge and structural ironwork departments, and re- 
ports also that during the past two years it has de- 
veloped a large southern trade. Among recent bridge 
work are five plate girder spans for the Orleans & 
Western R. R.; the Belknap St. viaduct, 800 fr. span, 
at West Superior. Wis.; the Hagan Ave. drawbridge, 
144 ft. span, at New Orleans, La.. and a steel bridge 
of 200 ft. span at Gladstone, Mich.. for Escanaba 
county. The recent structural work includes 800 
tons of metal for the Lonsdale building, at Duluth, 
Minn.; a cotton factory at Atlanta, Ga.; four fron 
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buildings for the American Sugar Refinin ) 
New Orleans, La.; a smelter at Butte. mo 
smelter for the Merced Mining Co., of Califor: 
The water tower and tank business includes | 
wooden tanks of 700 barrels capacity, about 20 
diameter, on trestles having Z-bar columns; one 
these is at Cumberland, Wis., and the other at We! 
Minn. The firm does a large business in combinat; 
bridges (railway and enw sy) for western stu: 
where timber is plentiful and the freight on ironw. 
is high, and a special feature of the designs is :); 
the ironwork of the combination bridge can be work. 
into an iron bridge afterward if it should be deci. 
to replace the combination bridge with an iron gstru 
ure, —_ wooden members being replaced by new i: 
nembpDers, 


_THE SNOW STEAM PUMP WORKS, of Butts 
N. Y., has just completed an addition to its found: 
50x 150 ft., and is erecting an addition to the jai 
machine shop, 128 x 100 ft., thus making the [(o. 
length of the main shop 428 ft. These additions y. 
made necessary by the number of orders received dy 
ing the last six or seven months, some of Which a: 
as follows: A 20,000,000-gallon vertical triple-expu: 
sion crank and flywheel pumping engine for the 1; 
dianapolis Water Co.; a 3,000,000-gallon vertical dire 
acting compound pumping engine for the Turtle Cree} 
Valley Water Co., to be installed at Wilmerding, Pa. 
a horizontal four-cylinder triple-expansion crank anid 
flywheel pumping engine for the Lake Superior water 
works plant of the Calumet & Hecla Mining Co.: | 
3,000,000-gallon horizontal four-cylinder = compoun: 
crank and flywheel pumping engine for the East Lan. 
caster & Depew Water Co., of Depew, N. Y.. this ey 
gine to be s0 arranged that at any time it can be 
changed to an electrically driven pump in case the 
electrical power is brought from Niagara Falls « 
generated on the premises; a complete elevator pum) 
ing plant for the large Ellicott Square building now 
being erected in Buffalo, This elevator plant will cou 
sist of 24 hydraulic elevators, and the feature of the 
pumping plant will be a_ horizontal cross-compound 
crank and flywheel, high-duty pumping engine. This 
is said to be the first experiment in this line outside 
of the Auditorium Building in Chicago, and will be 
watched with a great deal of interest by all mechani 
cal engineers, as it may tend to revolutionize the syv< 
tem of elevator service in the future. The company 
has just received an order from the Apollo Iron & 
Steel Co. for three 20 30x 24 single-cylinder air 
pumps and jet condensers, and has also many orders 
of smaller size and importance. The plant is run 
day and night, and gives steady employment to about 
100 men. 

NEW COMPANIES.—Superior Foundry Oo., 
N. Y.; $20,000; to manufacture foundry 
tor Adams, F. H. Burrows, and C. W. 
Little Falls, N. Y. 

Quast_Gas Engine Co., Strasburg, I1.; $50,000; G. W 
Gwin, J. N. Storm and Charles Quast. 
_ dames Mfg. Co., Kane, Pa.; $75,000, with $7,500 paid 
in; iron manufacture; Treas., W. A. James. 

Pomeroy Iron & Steel Co., Pomeroy, O0.; $100,000; 
Henry Wick, Myram C, Wick and W. A. Taylor. 
Grafton Dolomite Stone Co., Edwardsville, U1.: $50, 
000; James Black, Wm. McCully and J. 8. Roper. 
American Incandescent & Gas Co., Kansas City, Mo.: 
$1,000,000; Thomas Hennessy, Grand Forks, So. Dak. 
Ozark Stone & Lime Co., Kansas City, 00.; $40,000: 
H. F. Stilwell, George Mathews and Robert E. Cone. 
Staffordshire Clay Co., Camden, N. J.; $50,000, with 
$1,000 paid in; Geo. Pfeffer, 565 Steven St. Camden, 


ar 


Albany, 
furnaces; Vi 
Vosburgh, of 


Kuhlman Safety Coupler Co., La Crosse, Wis.;: 
000; Adolph Kuhlman, E. W. 
Klein. 

Central Building Material Co., Chicago, Ill; $50,000; 
Peter Wohler, 527 W. 21st St.; Henry A. Juers and E 
A. Kretchner. ¥ 

Springfield Engine Stop Co., Augusta, Me.; $15,000; 


S100, 
Chamberlain and C. F 


Pres. John D. Miller; Treas., M. J. Carroll, both of 
Springfield, Mass. 
Mason Mfg. Co., Philadelphia, Pa.; $25,000, with 


$2,500 paid in; iron and steel pipe; Treas., 
Patton, Devon, Pa. 
J.; _ $150,000; 


Elizabeth Tin Plate Co., Elizabeth, N. 
D. T. Edwards, New York city; Secy., H. Pritch- 


Joseph I. 


Pres. 
ard, elizabeth, N. J. 

W. H. Drummond Co., Newark, N. J.; $15,000, all 
aid in; plumbing, gas fitting, heating apparatus, etc.; 
Vin, H. Drummond and F. L. Drummond. 

The California Asphalt Co., New York city; $30,000; 
Charles H. Lalor, James H. Covode and Eugene. A 
Philbin, 111 Broadway, New York. 

Elmira ey Appliance Co., Elmira, N. Y.; to manu 
facture electrical sugine stops, etc.; $5,000; Charles 
Langdon, George M. Divan and W. N. Estabrook. 
Standard Cement Plaster Co., Laramie, Wyo.; min- 
ing and manufacture of cement plaster, ‘fertilizer 
plaster, etc.; $135,000; David Reese Kipp and Thomas 
Schultz, of Salina, Kan.; Wm. Reese, of Denver, 
Colo.; and George P. Clark, of Topeka, Kan. 
Pinther, Price & Burnap Consolidated Mining, Mill- 
ing & Smelting Co., Los Angeles, Cal.; $2,000,000. 
- paid in; J. C. C. Price, Theo. Pinther and D. P. 
stoner. 


A COOD INVESTMENT. 7 


If you want to award contracts at the lowest 
possible prices, invest a few dollars in an adver 
tisement in Engineering News. There is positively 
no method more efficient nor more economical for 
securing desirable competition for supplies or ¢con- 
struction than a short advertisement in these col 
umns. About every prominent contractor and 
every leading manufacturer of contractors’ supplies 
read Engineering News. 








WE WANT. 


We want more news from your vicinity. We 
want more news items in regard to projected work 
in which you are interested. We want you to 
consider the advisability of sending more news 
items for our Construction News cofamns, 











